08 JUN 2005 WD 02/46183 PCT/ US01/ 476139 | NDAZOLYL- SUBSTI TUTED PYRROLI NE
COVPOUNDS AS KINASE I NHI BITORS FIELD OF THE I NVENTION 5 This application
clains benefit of provisional application Serial Nunber 60/254, 166 gf jyNegs8
Decenber 2000, which is hereby incorporated by reference. This invention iIs
directed t@oagnt@sn novel conpounds, nethods for 10 prodpct/oghilshemn and

nmet hods for treating or aneliorating a kinase or dual - kinase nedi ated

di sorder. Mre particularly, this invention is directed to

i ndazol yl - subst ﬁ‘{%%@l-‘ﬁ‘fr $HEUdERBYRBOLINEPMEOEPBAS KkiNAFRase or
dual - ki nase inhibitors, nethods fofNARFEENY such conpounds and net hods
for treating or aneliorating a kinase or dual -ki nase nedi ated di sorder. 15
BACKGROUND OF THE I NVENTION United States Patent 5,057,614 to Davis, et.

al ., describes substituted py I formulal: H RXY RS Ra
RZ R 20 7 R wherein R signi?&ggfﬁgduggﬁﬂﬁigﬁkyy, aryl (limted to
phenyl), mralkyl (limted to phenylalkyl), alkoxyalkyl, hydroxyal kyl,
hal oal kyl , am noal kyl, . monoal kyl am noal kyl, .di al ky] am noal kyl ,

trial kyl am noal ky '}’gaaﬂli‘q%%ﬂ‘& FféﬁgﬁB%ﬁt@P?O" ¢ APRY a,tloagc%?r'aﬁ%%grﬂkw :

acyl t hi oal kykg/2Bb 18bkiibg 8l dremder D000 akKikh is l@érﬁbi#‘lc@%’r‘é{ﬂea@yr}@fﬂr@ﬁéa

mer capt oal kyl, al kyl t hi oal kyl, al kyl sul phi nyl al kyl, ‘al kyl sul phonyl al kyl ,

al kyl sul phonyl oxyal kyl , al kyl carbonyl oxyal kyl , cyanoal kyl, am di noal kyl

i sot hi ocyanat oal kifljs inkeftich 1\ dVe€%0 certain novel compounds, methods for

10  producing them and methods for treating or ameliorating a kinase or dual-
kinase mediated disorder. More particularly, this invention is directed to
indazolyl-substituted pyrroline compounds useful as selective kinase or dual-
kinase inhibitors, methods for producing such compounds and methods for

treating or ameliorating a kinase or dual-kinase mediated disorder.

15
BACKGROUND OF THE INVENTION
United States Patent 5,057,614 to Davis, et. al., describes substituted
pyrrole compounds of formula It
20

wherein R' signifies hydrogen, alkyl, aryl (limited to phenyl), aralkyl (limited to
phenylalkyl), alkoxyalkyl, hydroxyalkyl, haloalkyl, aminoalkyl,
monoaikylaminoalkyl, dialkylaminoalkyl, trialkylaminoalkyl,
aminoalkylaminoalkyl, azidoalkyl, acylaminoalkyl, acyithioalkyl,

25 alkylsulphonylaminoalkyl, arylsulphonylaminoalkyl, mercaptoalkyt,
alkylthioalkyl, alkylsulphinylalkyl, alkylsulphonylalkyl, alkylsulphonyloxyalkyl,
alkylcarbonyloxyalkyl, cyanoalkyl, amidinoalkyl, isothiocyanatoalkyl,

1



WO 02/ 46183 PCT/ USO / 47689 gl ucopyr anosyl, carboxyai kyl,

al koxycar bonyl al kyl , am nocar bonyl al kyl, hydroxyal kyl t h| oal kyl ,

mer capt oal kyl t hi oal kyl, arylthioal kyl or carboxyal kyl t hi oal kyl or 0d #Noligh
of the fornmula -(CH2)n-WHet, -(CH),-T-C(=V)-2Z, (a) (b)

-(CH2) " - NMwG(ez@isbm or -(CH2), - NH C(=NH) - Ar (c) (d) I npehiush/4Hed signifies
a het erocyclyl group, Wsignifies NH, S or a bond, 5 signifies NHor S, V

signifies O, %%: i, f am no,
nonoal kyl am %'o (())‘rl)\§/lc_f1 W M h?ﬁr‘n SI'g T %W %’ﬁi?%’@wﬁ"‘% signifies
aryl, and n Byc&ndﬁlmdmhlo%nﬁd rmcaptgaikyitresalhyddanyglanalkﬂld(yI aral kyl ,

al koxyal kyl, h dro hal oal k | kyl , nonoal kyI am noal kyl ,

di al kyl am noSRYKYa %)@Wf%\‘#yh%? Qgﬂ”y%ﬁ”il?fgi onyl ani noal kyl, 10

ary(sul phonyl am noal kyth,)evr-siapt oal kyl, al kyl t hiQ@Hk)){JT,_Cgar)tz)xyal kyl ,

al koxycar bonyl al kyl , am nocar bonyl al kyI al kylthio or al kylsul phinyl; R3
signifies a car bocycl ic @ heter ocyclic aromatic gro ‘?x) R4, R5, R6 and R7

each independentl(tkﬁ‘?g@m@/ by%og,en hal ogen, Q?[.ql% ,_Cfil XNp aryl oxy,
di al kyl

hal oal kyl, nitro I'am no, nonoal kyl a am no,
at kyl t hi o, al kyl sul phi nyl (C15 or al kyl sui phonyl ; and or@) of X and Y signifies

0 and the ot , vi-so that Rl
has a si gni f%ﬁggwg%%&%‘ggrﬁ'ggta rt%%(sy%% %W%ﬁe&%@%tﬁp bre&@ah;]/-drogen R3
?]I gnl fiess3- sugdiﬁby}Nl—borﬁ Wi sindies- Q-SlhgldoNMDQ, IFR;JN OB GHYORTZ sigoifiesi ?nl By .
when e si on? kY B0y B8R ORI b o1 L8 HBnanT ARSI e B A Ry
phar maceut | Sally. gocentaly e el ta g B o ol Wi
bases and of @ é@@@?ﬁﬂé@ﬁ&%% %aﬁ%ﬁa"m%&ﬁﬁ“"g %"&v?afag‘oa@%r apeutically
active substaa@n@ﬁarﬁxﬁbaikyleam@ninaamwnbwllsu@hoﬁy@mmau@n of inflamuatory,

i mmunol o |caI br onchopul mnaﬁ%{lpfﬁﬁlp cardi ovascul ar di sorders. 25 The novel

conpounds? of aislRhosyiaRIneF{ed fgakvs @lydpiealy) GateKYXEY. t hose di scl osed
by the Davi saxio%&&ﬁf@m@n egmmoéérbeﬁynbxkﬁumwmé Beanie?«wﬁmm‘p @8'g; mspat ent

di scl oses indolyl substituted pyrrole conp ounds of h may be
further subs#icetRasyclisrorthesergyghissirematic WiOtJﬁ 8 & Bo@VdIR @a@h

independently signify hydrogen, halogen, hydroxy, alkoxy, aryloxy, haloatkyl,
nitro, amino, acylamino, monoalkylamino, dialkylamino, alkylthio, alkylsulphinyl
15 or alkylsulphonyl; and one of X and Y signifies O and the other signifies O, S,
(H,OH) or (H,H); with the proviso that R' has a significance different from
hydrogen when R? signifies hydrogen, R’ signifies 3-indolyl or 6-hydroxy-3-
indolyl, R*, R® and R’ each signify hydrogen, R® signifies hydrogen or hydroxy
and X and Y both signify O and when R? signifies hydrogen, R® signifies
20  3-indolyl, R*, R?, R® and R’ each signify hydrogen, X signifies (H,H) and Y
signifies O; as well as pharmaceutically acceptable salts of acidic compounds
of formula I with bases and of basic compounds of formula I with acids, as
therapeutically active substances for the use in control or prevention of
inflammatory, immunological, bronchopulmonary and cardiovascular disorders.
25
The novel compounds of the present invention are structurally unlike
those disclosed by the Davis 5,057,614 patent. In particular, the Davis
5,057,614 patent discloses indolyl substituted pyrrole compounds of formula I
which may be further substituted on the R? position with a carbocyclic or
2



2 0 e JUN 2005 WO 02/46183 PCT/USQO /47689 heterocyclic aromatic group. The
carbocyclic aromati c group denoted by R3 can be a nonocyclic or polycyclic
group, preferably a nonocyclic or bicyclic group, i.e. phenyl or GdpHiN3a0s,
whi ch can be substituted or unsubstituted, for exanple, with one or nore,
pr ef er abl ywonedi183 t hree, substituents selected from 5 hatogsnusrabkyl,

hydr oxy, al koxy, hal oal kyl, nitro, am no acyl am no, nonoal kyl am no,

di al kyl am no al kyl t hi o, al kyl sul h| n and al k | sui pho é1y Unl i ke
conpounds  of hetaRChricRrAmatin G&MA- o Prﬁ\fcé'ﬁ a %%9%889 enetedyRti ¢ groups
denoted in thy day 'rr%n&%hd%*;%ﬁcy@h’c B%UBr @relPéTQBlWa, mgnacy%hc o®bicyclic

4-chl or ophenyl, 3-bronophenyl 3- et hyl phéenyl , 2,’5-di nethyl phenyl, 10

4- et hoxypheQ‘f?lJp, iZ. poeng- erflaphthﬂ G\ﬁ’é@m@]ﬂrp%ﬁybs'['ﬂﬁd ogunsgstitited, tf®rophenyl
3-, or t

4- rret hyl sul p )Jc?f‘n gﬁ%'nh Péand é d?é%g%kgxh? ér fé’tkgr?ﬂg,c%!: IC ar OITB.tI C
group derfot dthlcbgerﬂalkyarhytim)@ slkoxy, h@lorwwbemtmj alneneram/wm:nc aromati c group

whi ch can option carry .a . fused zene i .a i Ch substituted

15 or unsubs'PP'f‘%?ad@egmﬂ?rd QW‘@O %Rﬁﬂ"'%nazkyé?ﬁ‘%ﬂ?ﬂ%n\éiﬂ:aé‘?yésruﬁ%\%nylgne to three,

substit uent su:sledeexa)hafbdrrdemf kred peednt mixémtloln, éyadnmnylpfk edrboxyclic hﬁkmiaﬁd(%ll .

nitro, amno, no y, a t al kyl sul phi ny

and ai kyl suﬂrBHB%é?”o eal'” [36%3{] ‘Brl' Qy?fgi ﬂﬁe‘g@fw% \r;ien i on, exanpl es of

het erocycl i m-am@r%uwe ygeweﬁwo@aéwle@t ariB- mammféhsyn 2631A.rmm;¢;mer¢9, R3 are 2-,
be

or 20 3-thien nzot hi e met hyl - 2- pyrr ol - benzi m dazol yl ,

3 i ndol yl0 A-msthoyPhenyly?- et H@apsqmetmy'ﬁa«e%&n%t ﬁyrl f@rqqmav'yﬁ or

1-(1-neth ,ndol yl
1- 24 ﬂﬁdrgii‘ﬁﬁi""y"ﬁ h%anqwhy‘th'gpmw@ﬁ%% et hélthl Byethyl]-3- i ndol yl ,

1-[1-(2- mer dhmaﬂ@ﬂwpmmmqud Mﬁékﬂaphth)d '('19 plergayclic aenafic) - 3- ndoI yl,
States Pat ol o0 JIOSHEN S Belve ™ o tareoaRlhapstiaardnal gito T T
4-[ 3-i ndol yl\Whigh Balpsoptiomame:acwmpfa@ﬁd@eoterfeommgjarad whicB candelUNSHOBS WO
02/ 161831§3dér%%6§1ﬁ9%%, %r example, with one or more, preferably one to three,
substituents selected from halogen, alkyl, hydroxy, alkoxy, haloalkyl, nitro,
amino, acylamino, mono- or dialkylamino, alkylthio, alkylsulphinyl and
alkylsulphonyl. Unlike compounds of the present invention, examples of
heterocyclic aromatic groups denoted in the Davis ‘614 patent by R® are 2-, or
20  3-thienyl, 3-benzothienyl, 1-methyl-2-pyrrolyl, 1-benzimidazolyl, 3-indolyl, 1- or
2-methyl-3-indolyl, 1-methoxymethyl-3-indolyl, 1-(1-methoxyethyl)-3-indolyl,
1-(2-hydroxypropyl)-3-indolyl, 1-(4-hydroxybutyl)-3-indoly!,
1-[1-(2-hydroxyethylthio)ethyl]-3-indolyl,
1-[1-(2-mercaptoethylthio)ethyl]-3-indolyl, 1-(1-phenylthioethyl)-3-indolyl,
25  1-{1-(carboxymethylthio)ethyl]-3-indolyl and 1-benzyi-3-indolyl.

United States Patent 5,721,245 to Davis, et. al., describes substituted

4-[3-indolyl}-1H-pyrrolone compounds of formula I:



RA XY R RB R'" R/ %Il | H)mRL/Z\R8 wherein R is hydrogen or

hydr oxy, Rl and R2 taken together are a group of the fornmula -(CH2), and R7
is hydrogen or Rl and R7 taken together are a group of the fornul &8-JUSHA0, -
and R2 is hydrogen; R3 is an aryl or aromatic 5 heterocyclic group; R4, RS
and R6 eachpbhngependently are hydrogen, hal ogen, al kyl, pdyycRoox¥s9 al koxy,
hal oal kyl, nitro, am no, acylam no, alky!thio, alkylsulfinyl or

al kyl'sul fonyl; Ris a group of the fornula -(CH2)P RO or -(CH2)Q R10; RO is
hydr ogen, al kyl carbonyl, am noal kyl car bonyl lcyano, am di no, al koxycarbonyl ,
aryl oxycar bonyl, al kyl sul fonyl, an1nocarbonym or am not hi ocarbonyl; R10 is
10 hydroxy, al koxy, hal ogen, am no, nongatkyl am=aey di al kyl am nc,
trial kyl am no, azido, acylam no, .'kylsulfq_xjanlno aryl sul f onyl am no,

al kyl t hi o, al koxycarbonyl am neZ a M no, am nocar bonyl am no,

i sot hi ocyanato, al kyl carbonyl o Ifonyla&y or arylsul fonyloxy, a 5-
or 6-nenbered saturated nitroge et erocycl e attached via the
nitrogen atomor a 15 group of th -UC(V)-W Uis Sor NH Vis NH
NNO2, NCN, CHNO2; Wis am no¥ nono m no or dial kyl am no; one of X and
Yis O and the other is 0 or (HH! ZigugHor NN m p and q are,

i ndependently, an integer fromO to 5 4dnd nis an integer from1 to 5,
with the proviso that g and mare, indepgendently, 2 to 5 when Zis N, as
wel | as pharmaceutically acceptabl e sBl'ts 2 of acidic conpounds of fornul a

| W th basesygddind? |§3t%ﬁir§%&06pﬁ>w?5§y o' arfdorMakan togtidt 246 b@FouRsf the

therapeutical ly active substances for use,;in control or prevention of
i nf | amat or yormMuwmmeHeli 2 | R b?@fﬂfﬁ@ﬁjhi’h%nﬁ?? Raﬁ%e”ctélgﬂtihﬁil%l@c%g@#mdl sorders.

25 The novel,rGQERaHIAS_@H h%nBrF@%@ gdhn@;\éﬁnifii3 %”arﬁé@l §rtérHﬁ'FaHEa| ly unlike 40
8 JUN 2005 V\D 02/ 36183 PC1/ USQ / 47689 those disclosed by the Davis

5,721, 245 pdiat@focydlic greur; |FéuRarandtR1eeay@vn@ependentiy are hydrogen, halogen,
alkyl, hydroxy, alkoxy, haloalkyl, nitro, amino, acylamino, alkylthio, alkylsulfinyl

or alkylsulfonyl; R? is a group of the formula «(CH,),-R® or -(CH,)-R'%; R’ is
hydrogen, alkylcarbonyl, aminoalkylcarbonyl, cyano, amidino, alkoxycarbonyl,
aryloxycarbonyl, alkylsulfonyl, aminocarbonyl or aminothiocarbonyl; R

10 hydroxy, alkoxy, halogen, amino, monoalkylamino, dialkylamingc, trialkylamino,
azido, acylamino, alkylsulfonylamino, arylsulfonylamino, alkyithio,
alkoxycarbonylamino, aminoacylamino, aminocarbonylamino, isothiocyanato,
alkylcarbonyloxy, alkylsulfonyloxy or arylsulfonyloxy, a 5- or 6-membered
saturated nitrogen-containing heterocycle attached via the nitrogen atom or a

15 group of the formula -U-C(V)-W; U is S or NH; V is NH, NNO», NCN, CHNO;
W is amino, monoalkylamino or dialkylamino; one of X and Y is O and the
otheris O or (H,H); Zis CH or N; m, p and q are, indépendently, an integer
from 0 to 5, and n is an integer from 1 to 5, with the proviso that g and m are,
independently, 2 to 5 when Z is N; as well as pharmaceutically acceptable salts

20  of acidic compounds of formula I with bases and of basic compounds of
formula I with acids, as therapeutically active substances for use in control or
prevention of inflammatory, immunological, bronchopulmonary and

cardiovascular disorders.

25 The novel compounds of the present invention are structurally unlike

4



5,721, 245 patent discloses 4-[3-indolyl]-1 H pyrrol one conmpounds of fornula
| which may be further substituted on the R3 position with an aryl or
aromatic heterocyclic group. The term™aryl", alone or in conbinatl®bdUN 2005
denotes a 5 nonocyclic or polycyclic group, preferably a nonocyclic or

bi cyclic gwouwpssikor exanple, phenyl or naphthyl, which ganuba/sdsbstituted
or unsubstituted, for exanple, with one or nore, preferably one to three,

subst i tuents ﬁ%gsas%%séa%g]t@é;ptgg@?m bl B O3fHou @, kpavibal oal ky!

nitro, am no, acylam no suI sul fonyl. Unlike
conpounds of 5/7@1248gpatentidiscses dri3- ia@olﬂkéhlm}e@mfe QIIDFbDlHTd)‘HOf@JTO‘U{j&II n the

Davi s '245 patent are enyl = chl or chloro

4- chl oropheny\"’ﬁ é-%?yo%&@%{/ﬂ‘bS%EJC[ﬁ%tOH;}F%EgryWFmO@ %’)’yﬁ%n Ibmat‘C

2, 5-di met hyl ph@t@wcycﬁbgmubom@lf@rﬁyfaryl" Zidrid b lu@bmmidtwhmmés a
3tr|fluororrethl henyl , 2-nitrophen mtrophe‘y -ni trophenyl ,

3- ani nopheny! moﬂ"&ﬁ“ﬁ@bﬁ%‘ﬁ%‘;“(’@r %//é‘r?ﬁ Wpcygﬁ% bl‘Fé’PWré’H f1OhyI phenyl
4-met hyl sul f ogydRbieNyden itomémmwlwmah eafﬁ)Bb&mbsmntédtMnsbb&ﬁuteEh%rt erm

"aromati c heterocy c1|c" mean - or 6-menbered heterocyclic aromatic
group whi ch c@ﬁﬁ"@@i@i wﬁapmyoea\orqﬁ Fﬁeﬁ%@ﬂoa@ﬁpz@rﬁ%e rsuRgtityaats\isiactetliam be

substituted o t iR X3 [, nikd. BnQR IdRRE; al £rably one
to three, subétlH e’%@l’s@fjec ’ed (?)pgm [?é?kg/g’gn IgjI ky? 69{)( dréxya, W@L
hal oal kyl , 28kylstifioyl aadiatity/suifogylatdniise caimpgliads of thalmgst@murfvean and
al kyl sul f onyl S xanpl es of such
het er ocycﬁ1 %¥agjn¢)§§8ﬁ§@z{m§9l£3u§§ mztﬂg Epéz’i/fsegt%g \f“;gﬁ?ﬁé@)’f 3-thienyl,
3- benzot hi enyp-chrdysengf, GraiyrbpheriA, pycmlortophenya Bvdahyphary t he |ike whi ch
can be unsubs d or te t nner jndicated. The 5- or
6- menbered sa tﬁ‘?%%‘gah‘?ﬂy ro@gﬁryiogﬁng\ h%ﬂ'"ﬁh% {/E‘I thYPNeEd via the
ni trogen at f)@Qﬁmmémglphaﬁlyla:d—diftuoﬁmaéthmphéﬁgeﬂmtm’pM)qylgBmltm’phén$ll,l| fur
atom exanp etero S are di no per.i di no
pi perazi no, rr%’ HRERY: "P‘?F?%‘?M& FANRB’ L)g 4 t@f‘%\”‘f‘g’g‘ ©PYt ent 5, 624, 949 t o
Heat h, Jr 13 eli-meth ns@l mé}@«s 4-36t b SRl 1eha gy d2hapahi VAT Ok t he
f or mul a: 08 JU ﬁ? WO 02/ 46183 PCﬁ[’)d%l‘SO /47689% ¥ g

like. The term “aromatic heterocyclic” means a 5- or 6- membered heterocyclic

aromatic group which can optionally carry a fused benzene ring and which can

be substituted or unsubstituted, for example, with one or more, preferably one

to three, substituents selected from halogen, alkyl, hydroxy, alkoxy, haloalkyl,

20  nitro, amino, acylamino, alkylthio, alkylsulfinyl and alkylsulfonyl. Unlike

compounds of the present invention, examples of such heterocyclic groups in

the Davis ‘245 patent are 2-thienyl, 3-thienyl, 3-benzothienyl, 3-benzofuranyl,

2-pyrrolyl, 3-indolyl and the like which can be unsubstituted or substituted in

the manner indicated. The 5- or 6-membered saturated nitrogen containing

25 heterocycle attached via the nitrogen atom can contain an additional nitrogen
or oxygen or a sulfur atom, examples of such heterocycles are pyrrolidino,

piperidino, piperazino, morpholino and thiomorpholino.

United States Patent 5,624,949 to Heath, Jr., et. al., describes

30 bis-indolemaleimide derivatives of the formula:



(R)ymrZ I \ / (RI). NN(X) | wherein Wis -0-, -S-, -SO, -S02-, -CO,
C2-C6 al kyl ene, substituted al kylene, C2-C6 al kenyl ene, -aryl-

_aryl (CH2)mO-, -heterocycle-, -heterocycle-(CH)nO, -fused bicycDBcUN 2005
-fused bicyclic-(CH2)nD, -NR3-, -NOR3-, -CONH or -NHCO X 5 and Y are

i ndependenyd yr£eissCA al kyl ene, substituted al kyl ene, or ta&gﬁﬁsloe/nm(x, Y and W
conbine to form (CH2)"-AA-; R is independently hydrogen, halo, Cl-C4

al kyl, hydroxy, O -C4 alkoxy, haloalkyl nitro, NRARS or -NHCQ(C - C4)al kyl ;
R2 is hydrogen, CH3CO-, NH2 or hydroxy;]"R3 is hydrogen, (CH)maryl, d-C4
alkyl, -000(C -C4 alkyl), -CONR4AR5, -C{C=NH)NH2, -SQ(Cl-C4 al kyl),
-S02(NR4AR5) 10 or -S02(Cl-C4 al kylg=—R RS are i ndependently hydrogen,
C4-C4 al kyl, phenyl, benzyl, or conmbl\ne o the nitrogen to which they are
bonded to forma saturated or unsaty 5 or 6 menmber ring; AAis an
amno acid residue; mis i ' ; ;> and n is independently
2, 3, 4 or 5 as protei n(leS-I ors g% s selective PKC) 3-1

and PKC3-11 inhibitors." 18 \ 001 0 di scl oses
di substituted mal ei m de conp f FormuNa (MH N 0OO0OR R7 %-R2 R3
R R R5 R wherein Rl represents hyd& gen or Jal kyl; R2 represents aryl,

cycl oal kyl or a 20 heterocycle; R37"Ry, RG/ and R8 represent each
hydr ogen, hal ogen, hydroxy, 6 0 8 JUN(005 WD 02/46183 PCT/ USQO /47689

ami no, al kylyQtalqxyo- agd Bh.1 50N, e0-R4, 80didRner sdibndy Bikyag, form
C,-Cs alkenylene, -aryl-, -aryl(CH2)»O-, -heterocycle-, -heterocycle-(CH2),0-,
-fused bicyclic-, ~fused bicyclic-(CH2)»O-, -NR3-, -NOR3-, ~CONH- or -NHCO-; X
5 and Y are independently C4-C4 alkylene, substituted alkylene, or together, X, Y

and W combine to form (CHz),-AA-; Ry is independently hydrogen, halo, C4+-C4
alkyl, hydroxy, C4-C4 alkoxy, haloalkyl, nitro, NR4Rs or -NHCO(C+-Cy)alkyl; Rs is
hydrogen, CH;CO-, NH; or hydroxy; R3 is hydrogen, (CHz)pmaryl, C4-C4 alkyl,
-CQO(C4-C4 alkyl), -CONR4Rs, -C(C=NH)NH,, -SO(C+-C4 alkyl), -SO2(NR4Rs)

10 or-S0O,(C4-C4 alkyl); R4 and Rs are independently hydrogen, C4-C4 alkyl,
phenyl, benzyl, or combine to the nitrogen to which they are bonded to form a
saturated or unsaturated 5 or 6 member ring; AA is an amino acid residue; m is
independently O, 1, 2 or 3; and n is independently 2, 3, 4 or 5 as protein kinase
C (PKC) inhibitors and as selective PKCB-I and PKCB-II inhibitors.

15

Patent application WO 00/06564 discloses disubstituted maleimide

compounds of Formula (I):

wherein R’ represents hydrogen or alkyl; R? represents aryl, cycloalkyl or a
20 heterocycle; R?, R®, R®, R” and R® represent each hydrogen, halogen, hydroxy,
6



together a ring substituted by Wthereon; wherein Wrepresents

-(CH2)r(YYm (CH2)"-Z as PKC(3 inhibitors. 5 Patent application W 00/21927
descri bes 3-am no-4-arynmal ei m de conpounds having formula (1): R ON JI DRz
ZN-R3 R or a pharmaceutically acceptable derivative thereof, wherein: Ris
hydr ogen, waldesbissaryl or aral kyl; Rl is hydrogen, alkyl PCEUSHkij$So

hydr oxyal kyl or al koxyal kyl; 10 R2 is substituted or unsubstituted aryl or

substituted . j yclad 3 L Sph stituted or
unsubstitutegﬁg#£§m5§é§%#é§ﬁﬁvP?Qﬁé?ﬁﬁﬁjgkgyﬁ% éﬁ%s%ﬁgﬁ?g%wgiHﬁnsubstituted
aryl, substi tagetitere rinnsulissitutédbgdV thereen;ocharbinl\Waoepsahlsyl wherein the ary
noi ety is substituted or ugsu Ltuted: or, RL and R3 together with the
nitrogen to Wﬁﬁ%&ﬂYhé9ﬂ$9@ éFB%%héHwﬁﬁﬁﬁ?a 15 single or fused, optionally
substituted, saturated or unsaturated heterocyclic ring and a nethod for
the treatnment of conditions associated with a need for inhibition of GSK-3,
such as df abet es, Palentappligatian ¥ O H9/292R slegpribes Hpanasé-argnaleiidec
depr essi on. i = .ituted pyrroline conmpounds of the present
i nvention hggggﬁg?&%ggﬁﬂ#gﬁg?gfgie di scl osed. Accordingly, it is an object
of the present invention to provide indazolyl- substituted pyrroline
conpounds useful as a kinase or dual -ki hase inhibitor (in 25 particular, a
ki nase sel ected fromprotein kinase C | ycogen synt hase ki nase-3; and,
more particularly, a kinase sel ec? ein kinase Ca, protein
ki nase C p-11, protein kinase Cy or gen synt hase ki nase-3R), nethods
for their production and net hods for2 reat\_ng of aneliorating a kinase 7 0 8
JUN 2005 WD 02/46183 PCT/ US01/ 47688 or dudt=kRnase nedi ated di sorder.
SUMVARY OF THE | NVENTION 5 The present invention is directed to
i ndazol yl -substituted pyrroline

or a pharmaceutically acceptable derivative thereof, wherein: R is hydrogen,

alkyl, aryl or arafkyl; R'is hydrogen, alkyl, aralky!, hydroxyalkyl or alkoxyalkyt;

10  R?is substituted or unsubstituted aryl or substituted or unsubstituted
heterocycly!; R® is hydrogen, substituted or unsubstituted alkyl, cycloalky!,
alkoxyalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heterocyclyl or aralkyl wherein the aryl moiety is substituted or unsubstituted,;
or, R"and R? together with the nitrogen to which they are attached form a

15 singleor fused, optionally substituted, saturated or unisaturated heterocyclic
ring and a method for the treatment of conditions associated with a need for
inhibition of GSK-3, such as diabetes, dementias such as Alzheimer’s disease

ahd manic depression.

20 The indazolyl-substituted pyrroline compounds of the present invention

have not been heretofore disclosed.

Accordingly, it is an object of the present invention to provide indazolyl-
substituted pyrroline compounds useful as a kinase or dual-kinase inhibitor (in
25  particular, a kinase selected from protein kinase C or glycogen synthase
kinase-3; and, more particularly, a kinase selected from protein kinase C «,
protein kinase C B-II, protein kinase C y or glycogen synthase kinase-38),
methods for their production and methaods for treating or ameliorating a kinase
7



compounds of Formula (I) H NZRA R XNR R Formula (1) wherein R and
R2 are independently selected fromthe group consisting of: hydr oaen 0
Cl. Bal kyl , C2.8al kenyl, C2_6al kynyl {wherein al kyl, al kenyl and al ﬁmlUN A
optionally substituted with one to two substituents independently sel ected
from the gwoupseensi sting of -O (C, -8)al kyl, -O (Cl_B) al kgt/usH+7689
O (C _8)alkyl-O(C,.8)alkyl, -O(C, _8)al kyl - NH2,
-0 (C,_8) al kylr MibiliGas® dbkisled dis@d6E, _8) al kyl - N (C, - 8) al kyl ] 2,
-0 (C _8)alkyl-S-(C _8)alkyl, 15 -O(C, _a)al kyl -S®2-(C, 8)alkyl,
(C, .8)al kyl - S02- NH2, -O(C _a)al kyI SO2- NH-(C _B)al kyl,
(C, _8)al kyl -s@2-N (C1_B) al e - (C _a)al kyl,
C(O-NH2, -OC(O-NH(C, a;@/L[’dm'ARY '[E(C [g))al kyl] 2,
(C, _B)al kyI C(OH -0(C, .B)alkyl- C(O) (C _e)alkyl, -0 (C, _a)al kyl - CO2H,

o
-0
-0
§(E8 52kt S Ot Bty R bt Bedeoing oy 1
-

OH -C(O e6@poBhdd &fFormBOR, -C(O -0 (C, _e)al kyl, -C(O) -NH2,

NH) - NH2, -C(O)-NH(C, _B)alkyl, -C(O-N(C _a)alkyl]2, -SH,

-S-(C, _8)alkyl, -S(C, _8)alkyl-S(C, 8)almy| s-(c _8)al kyl -O-(C,_8)al kyl ,
-S-(C -8)alkyl-O(C,_8Yal kyl -OH, 25 ~y c,_ kyl -0 (C, _e)al kyl - NH2,
-S-(C,_8)al kyl -O (C, - B)al kyl - 808JUN 2005 WD 02/ 46183
PCT/ USO / 17689 - S- (CL. 8) al kyl - . R 2)al kyl ]2,

-S-(Cl.8)al kyl -NH (C1. 8)al k Cl. M-y SP2™ NH2,

-S02-NH-(CL. 8)al kyl, -S02-N (G , guibstituted wth two
substituents independently sel S >~ consi sting of hydrogen,
Cl. 8al kyl , C2-8al kenyl; C2-8al kynyl , | (CL. Ig;a Kyl - OH,

R
Formula (I)
wherein
R' and R? are independently selected from the group consisting of:
hydrogen,

10  Cy.galkyl, Cagalkenyl, Coalkynyl {wherein alkyl, alkenyl and alkynyl are
optionally substituted with one to two substituents independently selected
from the group consisting of -O-(C4_g)alkyl, -O-(C1.g)alkyl-OH,
-0-(Cq.g)alkyl-O-(C1.g)alkyl, -O-(Cy.g)alkyl-NH,, -O-(C4.g)alkyl-NH-(C4.g)alkyl,
-O-(C1.g)alkyl-N[(C1.g)alkyl], -O-(C.g)alkyl-S-(C1.g)alkyl,

15 -O-(C1.g)alkyl-SO2-(C1.g)alkyl, -O-(C1.g)alkyl-SO2-NH,
-O-(C1.g)alkyl-SO2-NH-(C4g)alkyl, ~O-(C1.g)alkyl-SO2-N[(C1.g)alkyl]s,
-O-C(O)H, -O-C(O)-(C1-g)alkyl, -O-C(O)-NHj, -O-C(O)-NH-(C4.g)alkyl,
-0O-C(O)-N[(C1.g)alkyl]z, -O-(C1.g)alkyl-C(O)H, -O-(C1.s)alkyl-C(O)-(C1.s)alkyl,
-O-(G1.g)alkyl-CO2H, -O-(C4.g)alkyl-C(O)-O-(C+.g)alkyl,

20 -O-(C1.g)alkyl-C(O)-NH,, -O-(C1.g)alkyl-C(O)-NH-(C1.g)alkyl,
-O-(C1-g)alkyl-C(O)-N[(C4.g)alkyl]s, -C(O)H, -C(O)-(C4.g)alkyl, -COzH,
-C(0)-0-(Cq.g)alkyl, -C(O)-NHz, ~-C(NH)-NH,, -C(O)-NH-(C1.g)alkyl,
-C(O)-N[(C1.3)alkyl]z, -SH, -S-(C1.g)alkyl, -S~(C+.g)alkyl-S-(C1.g)alkyl,
-S-(C1.g)alkyl-O-(Cy.g)alkyl, -S-(C1.g)alkyl-O~(C4.g)alkyl-OH,

25 -S-(C1.g)alkyl-O-(C1.g)alkyl-NHy, -S-(C1.g)alkyl-O-(C.g)alkyl-NH-(C4.g)alkyl,

8



5 -(Cl.8)al kyl-O(C1.8)al kyl, -(Cl_3)al kyl-NH2, -(CL.8)al kyl-NH(C1.8)al kyI
-(C1-8)al kyl-N (C1.8)al kyl]2, -(C1.8)alkyl - S(Cl 8)al kyl, -C(O-(ClL.8)alk
_C(O-0O(Cl-8)alkyl, -C(O)-NH2, -O(O)-NH(CL 8)alkyl, -C(O-N (CL_ Q)Bajmwﬁgz
-S02-(Cl1. 8)al kyl, -S02-NH2, -S02-NH (C1.8)alkyl, - S02- N[ (G -8)al kyl ] 2,

- C(N) - NH2, warnylksiend aryl (C1. 8)al kyl (wherein aryl is opt 'Ponaisdlwfﬁzubsti tuted
with 10 one to thr ee substituents independently seI ect ed fromthe group

consisting of h gg l\fy??n&ahzédk %%,Wy_,s h drogé1 Bt) d with two

substituents se ect e &ons’ 8t i n en and’ Cl-8al kyl ),
cyano, halo, (R8Pe¥Xe+-aby, 8$é)b+w12, Q@aNb‘)(,C@MIﬂy! 8?@21“{1@1, s)alpdl0apino

hyd Cl1- 8) al hal 0),1. 3, t

et or obyclyi | arsrosiden atier Sk eSSt et Rats o en yom BeydrSung
heteroaryl are %%h@ﬁ@é; %;Vh?dqleﬁéh Tt ayMict RaiREy; &2 afail@y@e é&?@%f}éﬁ %ﬁﬂ&m koxy,

i ndependent |y selecte rom-t group” consi sting
am no (subSti t ut-Eeh-apelkH-@4B1- s)alﬁézt rCue)ﬁi!kS" bléﬂzeéeedawldﬁrh‘l Ehrea@wbup consi sting

(hal 9) 1. 3 C1- 8) &1 TR el R AT ST MR S i) )
£ G~ (C1- ) al kyl(OFCkT il -O{OLSHOG(CHE) 4 kgkyis THO)ATGBIKI

S0z, (CL. 8) ai ki SO Gon BN 5B G ol PRkt P kg and
heteroaryl are qpiNPERAl,! Y ﬁmﬁéayke g)gmwg erdiR a1Ss éa.&.ﬁny@u&éﬁaﬁéamnts

i ndependently sel ected fr m t he "grou sisting of Cil.8alkyl, C2.8al kenyl,
C2. 8al kynyb, Cl-Beltkdxee su@(sm)Jlelnts nﬁlﬁ@erﬂ@ﬁti;&)démd from tB@:erbup consxstmg

0 -0 (Cl-8)al k 0 O) - Nt (CL. 8) al kyl
g(( og N[ E C1- 53 gmi(rﬁﬁogeg( §?Haa'k>é= ‘?@%@M Yo (s é(@sé')ﬂ(t@i V‘é‘j"éWRgfﬁbSﬂtB@ﬁs NH2,
-S02-NH-(Cl-8)a ed with two 30

sabot | ot s .n&sﬁegh%ﬁ?"v”%&f%%%ﬂ N A R N

CL.8al kyl, C2. I kyl, 9
0 8 JUN 2005 W higg/ 31% 8%%%?‘5'{% y% 2%%%&1”@)%@0% W&%Fﬁg’?ﬂ““’%g D,

- C( O - NH ( C1_8) alitky))),, cya8p0jhaig)¢-6i hydjaady kiitrp 29xo, hs@&@c@@lb/l WIWIheterSGEy\ NH2,
-S02- NH (Cl - 8a|k¥] -S02-N[ (O -8)al kyl ]2 and - C(NH) - NH2) ,
am no- (Cl 12) al kylW e(%ée@r@py&iﬁl rﬁw‘@ds}tﬁé%rpﬁtyuﬁ@jowom"y siStiied with weet s

| ndependent | y Setlo?‘n Eag u[)gtﬂ[].élt\t}ﬁncgerp%“Beﬁtﬂpsseléété@ gro%fthe %L?pgggﬁsrstmg of
C.galkyl, Cq.galkoxy, amino (substituted with two substituents selected from
the group consisting of hydrogen and C,_salkyl), cyano, halo,
(halo)+.3(C4-g)alkyl, (halo).3(C4.g)alkoxy, hydroxy, hydroxy(C1.g)aikyl and
20 nitro)},

-C(0)-(C1.g)alkyl, ~-C(O)-aryl, -C(O)-O-(C1g)alkyl, -C(O)-O-aryl,
-C(0O)-NH-(C1.g)alkyl, -C(O)-NH-aryl, -C{O)-N[(C1.g)alkyl]2, -SO2-(C1.g)alkyl,
-SOsz-aryl, :

aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with

25 one to three substituents independently selected from the group consisting
of Cygalkyl, Cy.galkenyl, Cygalkynyl, Cq.galkoxy, -C(O)H, -C(O)-(C1.s)alkyl,
-COqH, -C(0O)-0O-(C1.g)alkyl, -C(O)-NHjz, -C(NH)-NH,, -C(O)-NH-(C1.g)alkyl,
-C(O)-N[(C1.g)alkyl]z, -SH, -S-(C1.g)alkyl, -SO2-(C+_g)alkyl, -SO,-NH,
-S0,-NH-~(C1.g)alkyl, -SO-N[(C1.s)alkyl]z, amino (substituted with two

30 substituents independently selected from the group consisting of hydrogen,

C1.3a|ky|, Cgigalkenyl, Cg.ga!kynyl, '(C1—8)a,kyl"NH2. ‘C(O)'(C'l-a)alkyl,
9



5 O .aal kyl, C2 8al kenyl, C2-8al kynyl, -(Cl-a)alkyl-NH2, -C(O-(C.8)alkyl,

-C(O-0(C-a)alkyl, -C(O-NH2, -C(O-NH(Cl.8)alkyl, C(O) N[ (Cl a)alkyl&sz,

-S02-(d -a)al kyl, -SO2-NH2, -SO2-NH (Ci _8)al kyl, - 502- N (O _e,) al k§if] INaM

-C(NH) - NH2), cyano, halo, (halo)!l.3(C.8)alkyl-, (halo)l.3(C.3)al koxy-,

hydr oxy, hydnoxygCl _e)al kyl, nitro, aryl, -(Cl_e)alkyl - argi/ysineteey oaryl and
-(d.8)al kyl-heteroaryl}; with the proviso that if R2 is selected from

the group consi f hydro auUn t a

(C_7)al kyl - ‘Z@;t?i(@?-s)taﬁ‘é@‘ HE PO St @(&Nd@qé)a' fleting of
ot her than hdeS{Q@(& Shlkylal :yd-NHar B0 NIHHTH.galklyh S@eh&@& g)aﬂeyﬂbahdtut ed or
substituted with one or nore substltu&mts selected fromthe 15 group

consi ISLI ng of @GW) "&'ﬁs)uﬁ@&'nq (& evaley!- (1aegin amipaipsybstitiied wéh vt ed
c-7 ,

(d a7) gﬂw t?gt%u s (':3 e)pguﬁajmy srliléolié)d[ fr@%ﬁHQ%&éJrPu o?%hsgﬁh%?h)?ﬂ}?ggx ano)
igﬁglt; ::Jhiedo}m Chealkg, O. aammrefl s@&batl«ynylemms aﬂxVbNHr@ng(fD@}(@iabﬁllqgr oup -
(har oyt 5, 7P Erpeil. “edtnge Ll b s B ceTRRET S,

-(Cl-7)al kyl (CLSG}@IJ: Koy, ~SGJ-NFA) alSosiNhydy. g)mkyl $©£-NT(XE'8}QWM hadio) | .

-(A.7)al kyl-am no (wherein amno is substituted with two substltuents

i ndependent | y seNEBENH2) crana, thelog ffeaip) a6 siadityl-n (hade) bijd s ipge@ry-and

Cl. 7al kyl 7) al k 7)al k

"6 ekl E(@fl?a m&yﬁé@s W YL PRyl e heterorpdeng

-(G_7)al d<yl C 33%7)1@@?&&?@ (a.nalkyl, -(g.7)alkyl-S02- (Cl 7) al kyl ,
_(CT7)al kyl - - 7 al ~(C.7)alkyl-G(N), -(Cl.7)al kyl - C(NH) - NH2,
-(CL.7)al ky|wmme| provish Thita lRyIs Sé(e(b)ecﬁr@ﬁlthépeddqd:qnaah@g:lof Aydzbigrh - C(O) NH2,

Lo )z o hegﬁ?ﬁucb%ﬁhgd Ca 7%'1]915% ﬁ‘?b?&%)(\p R%Pév\(,\?h %ﬁ subs eégegﬁgom the O and 2

is am no (wher an no

i ndependent |y g@k@@d?ﬂlsfnhg@fbﬂ%rﬂ{ 5'19 |0éryhgmmqua phahdl
Cl- 7al kyl)); 0'8 JUN 2005 WO 02/ 46183 PCT/US111 /47689 X'is Sel ected

from the groupuosuistisitedgr sbbaitutad wdRDNCRS reere sRbstiventsradgstatticomithe sel ect ed
L1 om | e, 91 0Up RSl 0f  KCT 8RR EL Ah oo G2 RN
-0 -0 (C -8) a katkoxy, @Ga@mI}!ﬂ%)a@,"ﬂhi)ro,%ubst@ﬁ@té\ﬁnbGhda;xa;hdﬁ)yI ,
-(Cq.7)alkyl-aryl (wherein aryl is limited to phenyl unsubstituted or
substituted with one or more substituents selected from the group
consisting of halo, unsubstituted Cq7alkyl, hydroxy, Cq.7alkoxy,

20 (halo)1.3(C1.7)alkyl, nitro, unsubstituted amino and cyano),
-(Cq.7)alkyl(C1.7)alkoxy, -(C1.7)alkyl-hydroxy, -(C.7)alkyl-(halo).s,
-(Cy7)alkyl-amino (wherein amino is substituted with two substituents
independently selected from the group consisting of hydrogen and
Cy.ralkyl), -(C1.7)alkyl-amino(C+.7)alkylamino, -C4_7alkyl-NH-C(O)-(C47)alkyl,
-C4.7alkyl-NH-SO2~(C1.7)alkyl, -(C1.7)alkyl-SH, ~(C1.7)alkyl-S-(C4.7)alkyl,
-(Cq7)alkyl-SO2-(C17)alkyl, -(Ci7)alkyl-O-C(O)-(Cq7)alkyl, -(C47)alkyl-C(N),
-(Cy7)alkyl-C(NH)-NH>, -(C1.7)alkyl-CO,H, -(C4.7)alkyl-C(O)-O-(C4.7)alkyl,
~(C4-7)alkyl-C(O)-NHa, , -(CHa)z6-heterocyclyl, -(CHz)a.e-T-C(V)-Z (wherein T

%)
wn

is NH, V is O and Z is amino (wherein amino is substituted with two
30 substituents independently selected from the group consisting of hydrogen

and C1_7alkyl));
10



-C(O-N(Cl-a)al kyl]2, -SH, -S-(Cl.8)alkyl, -S02-(C, -8)al kyl, -S02-NH2, i
-S02-NH-(C,-8)al kyl, -S02-N(Cl-8)al kyi]2, amno (substituted with two
substituents independently selected fromthe group consisting of hydg e@
10 Ci1-8al kyl, C2-Bal kenyl, C2-Bal kynyl, -(Cl-a)alkyl-NH2, -C(O-(Cl_ aﬁw yl,
-C(O -0 (Cvopatikyl , -C(O-NH2, -C(O-NH(C, -8)al kyl, -CeSyrudbi(+@bsa) al kyl ] 2,
-S02-(C, -8)al kyl, -S02-NH2, -S02-NH (C, -B)al kyl, -S02-N[(Cl-a)alkyl]2 and
-C(NH)-NH2), amino-(C,-B)al kyl- (wherein amno is substituted with two
substituents independently selected fromthe group consisting of hydrogen,

15 CI- Bal kyl x i£dcI8ebl gy theﬁa@ab@ﬁyiéu SRy aryl - NH2, -C(O-(C -B)al kyl,
-C(O-0(C -e)alkyl, -C(O (O H—(C 8)al kyl, -C(O-N (Cl-g)al kyl]2,
-S2-(C, _a)al kyl, -S02-NH2, -S02-NH (C, -, 3)al kyl, ~ S02- N (Cl-a)al kyl]2 and

- C(NH) - NH2) , R@%({ﬁ(? p?lrﬁepéh@érﬂ?y  seflcted ﬁ"%ﬁl tb% | 'ic?u% g(f’r\k@s?tiing%‘ ﬁ}dlﬁét@g koxy-,

hydroxy, hydr o Kyl -, nrtro, y yl; roaryi and
-(Cl. 8 al kyIQJaétQér Gasalkenyy Cémlkznﬂr @1 Baikmwef@éﬁﬂl, yCEBHEas)atkyf,r om t he

group consi sti , toth one of Y
and Z is 0 andngﬁg—l (&iﬁiol g"8 seYlége)a'Nﬁrﬁrrg(twe) [QHfjug:@ ns@%ah of 0, S
(H OH) and (H, H¢O)=WdC, @élsz FSHs&- @tgm}kyl,rmgt-(im 8@1@1!,[}8@4%}1175“ ng of

hydr ogen, hal ogen, Cl-aalk C2- 8al ken C2_8al kyn {wherein al kyl,

al kenyl and al k§@§rNHane1 8)3 YH&%WCN}BK«W& @faep \(ﬁlt WW@ f¥® substituents

Wt tvo subst SEnElivets iboehiRhEIAiEY Bofe bl Sy A RYRBEN ana
S:UNazzai)(l% Ly, V\Dc%g}a@alkyﬁaC%Balkémgr@xa?]kynylt (G 1-3)akw!- Na’r2y4C(§é)r){aChQald§yloar yl <}31r I116‘(3(18
heteroaryl are é@%@%g[‘? '%L/ngé{ﬁ Qﬁéd@\&%k Wgﬂeﬁ% gy! V\dbg '\g@lﬁ‘ Eh@'ﬂ? Y

i ndependent | y s8Dg¢Cegalkylors ©hbiHgr-SI-NEHEH s)alkyd -80,-NJC,Badlkylk an€1_Bal koxy,
am no (substituted w tBthQ substi tue{]ts selected from the %r oup consi sting
of hydrogen andc®HENHRYpMine{argalkalwerpipaping iapdpstijited yith tw

substituents independently selected from the group consisting of hydrogen,
15 Cigalkyl, Ca.galkenyl, Cogalkynyl, -(C1g)alkyl-NHz, -C(O)-(C1.5)alkyl,
-C{0)-O-(C4p)alkyl, -C{O)-NH,, -C(O)-NH-(C1_g)alkyl, ~C(O)-N[{C1.g)alkyl],,
-S02-(C1.g)alkyl, -S0,-NHa, -SO2-NH-(C1.g)aikyl, -ST2-N[(C1.s)alkyl]> and
-C(NH)-NH,), cyano, halo, (halo).3(C1.s)alkyl-, (halo)s.3(Cy.s)alkoxy-,
hydroxy, hydroxy(C4.)alkyl-, nitro, aryl, <(C4.g)alkyl-aryl, heteroaryl and
20 -(Cr.g)alkyl-heteroaryl,

Y and Z are independently selected from the group consisting of O, S, (H,0H)
and (H,H); with the proviso that one of Y and Z is O and the other is
selected from the group consisting of O, S, (H,OH) and (H,H); and,

25
R® is selected from the group consisting of
hydrogen, halogen,
C.salkyl, Cagalkenyl, Ca.galkynyl {wherein alkyl, alkenyl and alkynyl are
optionally substituted with one to two substituents independently selected
30 from the group consisting of amino (substituted with two substituents

selected from the group consisting of hydrogen and C1_8alkyl), cyano, halo,

hydroxy, nitro, oxo, aryl and heteroaryl},
11



and pharmaceutically acceptable salts thereof. The present invention IS
directed to indazolyl-substituted pyrroline i0 conpounds useful as

sel ective kinase or dual -kinase inhibitor; in particular, a klnasgfkéﬂbwméd
fromprotein kinase C or glycogen synthase ki nase-3; and, nore

parti cul arivp 02a6le8 nase sel ected from protein kinase C a, pOr/os@i#eski nase C
G3-11, protein kinase Cy or glycogen synthase kinase-3(3. 15 The present
invention is also directed to methads for produci ng the instant

i ndazol yl - suddt ardihelgresy!-vherrin @pipad Mgterasny pleavaEalM substitutedwiBsi ti ons
and medi cament %n[e@c%ﬁgéub%?erﬁé ﬁ%@p&naéh‘f@’%ELe%Ped Forh4hd g?q’u ddon%%&lﬁgrg ot ed

met hods for trea atin I'nase or d I nase

di sorder. In p@qtsamw at_galkd)§, aﬂﬁid'l(ydlbgﬂ‘tutéaﬁvlﬂfﬁﬁﬁﬁlbstlﬂu‘éﬁtﬂs@é‘t}téé fidht ected to
treating or aneliorating a kinase or dual-kinase nedi ated di sorder such as,
but not |im tethd groupaodsisiias oithatrogati srah@ealk)dl) abate halgihgbetxgandssoci at ed
di sorders, inflammatory di seases, imunol ogical disorders, dermatol ogical

di sorders: oncolftsdi cal disorders and 25 CNS di sorders. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON Preferred enbodi ments of the present invention include
conmpounds of 30 Formula (1) wherein, RL and R2 are independently sel ected
from the groafd peafscaliicylyQicceptublcags thekdo0 8 JUN 2005 WO 02/ 46183

PCT/ 1JS01 /47689 Cl. 4al kyl, C2.4al kenyl, C2.4al kynyl {wherein al kyl, al kenyl
and al kynyl are optionally substituted with one to two substituents

i ndependent |y Se|'ﬂﬂéﬁr@seiﬁutrlﬁ%ﬁt16ﬁ |Q69ékﬂe@ﬂﬂ§\hi§£é|?%dbfstltu%d%ﬂﬂlﬁékw
-0 (CL. 4)al kyl - OH, Cl-4)al kyl -O- (Cl. 4)al k al kyl - NH2,

- O (Cl- 4}&l K§IMRppHNCS, u34?§LdlaFéy’jl selectivekinapef épﬁb‘%‘f‘ﬂﬁ 'Om' E?QI'RWT'QU'W 4
(Clo) al kykingsd Sedibalitor rote@k(r@%e@ 81 S%&o@@%&ﬁ@asékﬂa‘%'& and,
(G _4)al kyl -S02-NED, -G (G - 4)alkyl -
(CL.4)al kmorESD@iIN["@(DL aamaawa;qlected fr@ﬂCpl@)erm kJ@S@@O)c Qrgll_eﬂr) kinkge C

1D e A AR

Cl _4)al kyl -CO2H, -O (CL.4)al kyl -C(O) -0 (CL. 4)a|ky|

15 The present invention is also directed to methods for producing the

O
O
-O
-O
O
O

instant indazolyl-substituted pyrroliné compounds and pharmaceutical

compositions and medicaments thereof.

The present invention is further directed to methods for treating or
20 ameliorating a kinase or dual-kinase mediated disorder. In particular, the
method of the present invention is directed to treating or ameliorating a kinase
or dual-kinase mediated disorder such as, but not limited to, cardiovascular
diseases, diabetes, diabetes-associated disorders, inflammatory diseases,
immunological disorders, dermatolcgical disorders, oncological disorders and
25  CNS disorders.

DETAILED DESCRIPTION OF THE INVENTION

Preferred embodiments of the present invention include compounds of
30  Formula (I) wherein, R'and R? are independently selected from the group
consisting of:
hydrogen,
12



Cl.4)al kyl -C(O)-NH2, -O (CL.4)al kyl -C(O)-NH(C, -4)al kyl ,

C .4)alkyl-C(O)-N[(Ci-4)alkyl]2, -C(OH, -C(O)-(d _4)alkyl, -CQZH,

) O (C -4)alkyl, -C(O-NH2, -C(NH)-NH2, -C(O)-NH(Cl-4)alkyi, 08 JUN2005
O-N(C.4)alkyl]2, -SH -S (CL 4)alkyl, -S-(Cl-4)alkyl-S (G, -4)al kyl, 15
- (CL. 4) alvioywbAa6s{ C1. 4) al kyl , -S-(CL1. 4) al kyl - O (CL. 4i al ky¢r/Chbi/47689

-(Cl. 4)al kyl -O (C1. 4) al kyl - NH2,

-S(C, -4)al kyl -O-- (C1. 4) al kyl - NH

- S- 201 4% al k§148¢5y E@z@ k?éﬂk‘yﬁ pé['@@(y' éy’é%fﬁﬂ%/ lisyl, aliseytband PlYRVIATRH- ( G - 4) al Kyl |

(S0 L) ol ol e S Ok bt By bl 12, e o
consi sti InE ?)f Oﬁybdvtb\gegnpum:u:drwlémg OAf,EQ (Tal Yooyl |-O-(C2. iyl | - (CL. 4) g: ty: OH,
E% 23 al k§| ‘%gr” A%Eﬁvtér Fé“‘)(a%yblb 1)@%)? “é%%%%bﬁm g?é)gk@ 4) Al kyl |

-0 -0 (L1 4) aDKEh 4 Jatidll- @)(CNHQIKVH@G@) ENpalld-S4Tal yaldyl, - C(O) - N[ (Cl1. 4) al kyl'] 2,

-S02-(C -4)al ky, Kk -N[ (Cl.4)al kyl]2, 25
C(N)(NHZ )gr yrééﬁa%aﬁ\yl\%{ér@)gﬁ'w Cﬁﬁ )é{kwy%%\' %s 0|[o§| onal) ?y ZULS'[I tuted
with one to thpge, su Lstmm @u@@lwemﬂ@mwsﬂkﬂ%@m&@ Ly, he group

consi sting of hal oge an no substltuted wth two

substituents SQTCE(§8@d Q'I%QIH(FIE“%@”(HUIP %@Mr r%%@ ﬁ'y Sé{nd Cl. 4al kyl ),
hal

yar oxy( 1o 1) ar el oS RINEHC AR GICLAKRSONETRI oo,

het er ocytl yl , a@;(&a)ﬁﬂwhgpeh%& 14)@%&(@ et éia'ém'ycl yl, aryl and

het | t bstit t
hetieroary1 ar e OREL 9BRYLE OIS Hed M ARG Sl SubSt Luents,
ozg 46183 PCT/ Uwﬁmw -ClOREI(Ryd)alkg, 4k v (@RiChejallylibEORtut gdoyvi z hI L Wi)
substituents sekect up i hydr an a ,
cyano, hal o, ‘Jﬁgﬁ §c11 )%%4)(2@%}9 ﬁ%?’fﬁé’(%ﬁpz_&gwdkﬁgﬁﬂydroxy,_ Y
h)é?[);)x)é}( Cl- )?l-@(&@) -18iid 1.4 )alkyli0)3H, B¢ (E@ Bk, CBaCal: JeyHyl-S-( 0(1@)94%38) N ar vl

ar
-C(0) - N[%3C1A) a?ilf%f] Qalkfﬁ(sé)éc kilya%l@l“g%y'ggg f‘)ﬁﬂ/ﬁgwl and het eroargl
{wherein aryl aﬁmch@tatkytoer(szl, 4)an<@l Kb, -sn@, Jaeue,ubs@mtﬁ lewLNM {dv)aRg, to three

subst i tuent s i ngggendgnt Ly oL Rt RflcT AN 62UBIGUEL B My,
~S0-(Cya)alkyl, -S0,-NHsz, -S02-NH-(C1.4)alkyl, ~S02-N[(C1)alkyl]l», amino

(
(

{substituted with two substituents independently selected from the group

20 consisting of hydrogen, Ci.salkyl, Cysalkenyl, Cosalkynyl, -(Cq.4)alkyl-OH,
-{Cy4)alkyl-O-(C14)alkyl, -(Cq.4)alkyl-NHp, -(C1.4)alkyl-NH-(C14)alkyl,
~(C14)alkyl-N[(Cy.4)alkyl]z, -(C1-4)alkyl-S-(C1.4)alkyl, -C(O)-(C1.4)alkyl,
-C(0)-0-(Cy.4)alkyl, -C(O)-NHjz, -C(O)-NH-(C1.4)alkyl, -C(O)-N[(C1.4)alkyl]o,
-S02-(Ca)alkyl, -SOx-NHz, -SO2z-NH-(C1.4)alkyl, -SO--N[(C1.4)alkyl],,

25 -C(N)-NHy, aryl and aryl(C14)alkyl {wherein aryl is optionally substituted with
one to three substituents independently selected from the group consisting
cf halogen, Cq4alkyl, Ci.4alkoxy, amino (substituted with two substituents
selected from the group consisting of hydrogen and Cs.4alkyl), cyano, halo,
(halo)1-3(C14)alkyl, (halo)-3(C14)atkoxy, hydroxy, hydroxy(C4.4)alkyt and

30 nitro)), cyano, (halo)s.s, hydroxy, nitro, oxo, heterocyclyl, aryl and heteroaryl

{wherein heterocyclyl, aryl and heteroaryl are optionally substituted with one

to three substituents independently selected from the group consisting of
13



10 of C1_4al kyl, C2.4al kenyl, C2-4al kynyl, G . 4al koxy, -C(OH,

-C(O-(C _4)alkyl, -CR2H, -C(O-0(C.4)alkyl, -C(O-NH2, -C(NH)-NH2,
_C(O-NH-(G.4)alkyl, -C(O-N(.C 4)alkyl]2, -SH -S (G _4)al kyl 08 JUN 2005
-S02- (G .4)al kyl, -S02-NH2, -S02-NH (Ci-4)alkyl, -S2-N (G .4)al kyl]?2,

am no (subgbigbyéesl wWith two substituents independently set/estiadssbrom t he
group consi sti ng of hydrogen, 15 Ci 4al kyl , C2. 4al kenyl, C2. 4al kynyl ,

TGN (B ) ARk e s %t@@%'é%f&f et
- SQ2- NH (G _4) atthb‘tg( W@&Mtﬁ%o’f gldgehlandand 4alk&

amno-(C _4)a eln amno’rs substltute ) hot%b,substituents

i ndependent |y sgheaiohedCt.amyt (Healg)k 9(@4)zﬂnﬁ<y$hydﬂ@xwf1yd’mdt$’@3@mky2@n&314al kyl ,
C2. 4al kenyl , C2.4al kynyl, -(C .a)al kyl-NH2, -C(O-(GC -4)al kyl,

~C(0)-O (CL. 4) alMy9)}. - C(O) - NH2, -C(O)-NH-(Cis)al kyl, -C(O-N (G .4)al kyl]2,

%G TPy SRS SRR 3 12

hydr oxy, hydroxyy @)Nﬂ@kmlkylmct OQHNI—&BWI -C{OEN] (@ kyplkyly, ¥y O €t palmgr yl - and
-(G _4)al kyl - Beteroaryl} wi th the proviso that if RR is selected from

the group consi s Q#ga% hydr ogen, unsubstitut ed Cl 4al kyl and

Gi - 4) al kyl f
o e ey SRR gDy el e SRR R 3t Bl DM SRR S
substituted ¥vn t] halnme tbmmrtstﬂs:ubﬁh%tlmtd&él | nftyehaétted flfol"tometgj‘retljﬁeomt@ﬁt@
consisting .o a a ro

(halo) 1. 3081 4) dkyralfl fbcrztﬁaﬁ‘%?@u%%ﬁ”tyﬂt/&%ﬁlp% ‘ﬁ@@yaﬁt@ (%A,

(G- a)al kyl - ar GOk -O(®)- L4, 2ANSI, -0 PR ELA%H PR, USRI AFEES, fakgr ei n ary|

islimted to phen%S()3 unsubsti tuted or substitute g} one or nore

substituents sel&PedaRlife groay @bﬁ@t@t i'sh(a2 149?%36 -SirfiBat i t ut ed
CL darky |yl ot (4630 KR S OO i ablymhba fup igubot 1t ut od
-(CL. 4)al kyl - ( hEdufb)sﬂtuéntsrlﬁ&péwéhkwbelaﬁﬂeddrdﬁm@@bﬂp admgistirigsofsiydrdgenyt ed
hydrogen 4ad CL Gy uaw B AP R 1ol DaE RIS
-Cl_4al ky1- NH‘C(@O )ik -C(OFh alli %d alk
~4alkyl-SH (~CS:Op_ )CM)@;&;;?; S): 2-NH§j -fOQ'NH (w:lhj}alkyl -‘S)[Q((l-l-Cft igjgialk;%i?nﬁ kyl,
-C(NH)-NH,), amino-(C1.4)alkyl- (wherein amino is substituted with two
substituents independently selected from the group consisting of hydrogen,
20 Ciaalkyl, Co4alkenyl, Casalkynyl, -(C44)alkyl-NH,, -C(O)-(C14)alkyl,
-C(0)-0O~(C14)alkyl, -C(O)-NHa, -C(O)-NH-(C14)alkyl, -C(O)-N[(C4.4)alkyl],,
-S02-(Cy.4)alkyl, -SO2-NH,, -SO2-NH-(Cq4)alkyl, -SO,-N[(C14)alkyl], and
-C(NH)-NH,), cyano, halo, (halo)s.3(C4)alkyl, (halo)1.3(C44)alkoxy, hydroxy,
hydroxy(C.4)alkyl, nitro, aryl, -(Ci4)alkyl-aryl, heteroaryl and
25 -(C1a)alkyl-heteroaryl};
with the proviso that if R* is selected from the group consisting of hydrogen,
unsubstituted Cq.alkyt and -(Cq4)alkyl-(halo)s.3, then R'is selected from the
group consisting of other than hydrogen, Cysalkyl, aryl (limited to phenyl
unsubstituted or substituted with one or more substituents selected from the
30 group consisting of halo, unsubstituted Cy.salkyl, hydroxy, Cy.4alkoxy,
(halo)1.3(C1.)alkyl, nitro, unsubstituted amino and cyano), -(Ci.4)alkyl-aryl

14



10 -(Cl-4)alkyl-O-C(O-(C .4)al kyl, -(Cil-4)al kyl-C(N),

-(Cl.4)al kyl -C(NH)-NH2, -(Cl-4)alkyl-CQ>2H, -(Cl.4)alkyl-C(O-0(C A alkyl,
-(Cl.4)al kyl -C(0)-NH2, , -(CH2)2.4-heterocyclyl, -(CH2)2-4-T-C(V)08 JUN %)05
(wherein Tis NH Vis O and Zis amno (wherein amno is substituted with
two substiwoenisssi ndependently selected fromthe group pomssestteng of
hydrogen and G _4al kyl)). 15 More preferably, RL and R2 are independently
selected fromthe group consisting of: hydrogen, Cl-4alkyl, C2-4alkenyl
{wherein al kyl (Wkersifbavi islirdgdiptiheoransgbstiteted i stbstileled svithamne erdependent | y

selected fromthe qr cansi sting. of -0-(Cl.4)al kyl , .- j - I - OH,

-0 (G - 4) al kyl M8 ?t@é{ﬁ‘)‘%(ﬁwﬁféoififgf&'&tb? @g".“&’)%?”ﬁ&?he{g ?&%&%S“ﬁ%ﬁﬂtfg

-C(O - O (C1- 4) al katkyl, mydrogy, (Gubikoky Uheid ) W(Ch,)aivg, sitrtbstindubettted armigiependent | y
selected fromthe group consisting of hydrogen, Cl.4alkyl, -(Cl.4)alkyl-CH,
-C( O - O (Cl. 4) andgyarmd-(&ny)tel(Cay @iy ) -(Chydkyydres, het erocycl yl, aryl and
heteroaryl (wherein heterocyclyl, aryl and heteroaryl are optionally
substituted wi t(ﬁ'1&ﬁ‘é‘y!‘@%'%ée"(éuﬁéwy%{‘@wp WNRERIDHE pIsybstEged WY from t he
group consi sti 1 t ; wherein aryl
and heteroaryl %%%Sgg%iﬁ%w&pgﬂ %Métﬁéecéeﬁr%{ﬁ tﬁ%%@%oﬁr\%%ﬁ'ks{%g{st ituents

i ndependent | y ﬁ@dr@?éﬁ@nﬂr@[ﬁeﬂdvt), qeouplkgrasindlC ngalkflam@d, Cl4al kyl ,
Cl. 4al koxy, am no (substituted with two substituents independentl 15 0 8

JUN 2005 WO 0L 4eieBNPET(QB0314a 6889 GseplkitNid-FP otk wiadkyyr-Gap)drisitdt i ng of
hydr ogen and Cl4a LSy hal ( I_g% 1, 1. 4)al kyl ,
(hal 0) 1. 3(C1. 4)](gﬁﬁ%l>wéhﬁ'r4gg&l' th‘gg&w(ég. 1éj'l)%( " aryl and heteroaryl};
Wi th thel®r ovi S61)yHOFCER)-(Gr-gake ct(6ds)Rikgiht (Ne-(Gr-oalkye 6t i)sNiHag of
hydrogen and §-un > 1 etk C | A.khe i C fisom the group
consi sting of E@Eﬁ%ﬁ%%ﬁ%y@%é‘g&é@ dgél) ?afckk]vye,"ﬁ%’r §¢1”(§$I}<ﬁ1c(§@§ [{}_cl)z'phenyl
unsubstituted QUH,puRsdtelosledl, WIOHD)QR-0QV)-AiAeRiDS s NHEeRtS Osaezied from
the group consisting of hal o, unsubstituted Cl.4al kyl, hydroxy, Cl.4al koxy,
(hal 0) 1. 3( C1. 4haiirncy(wharasudrsinot is sedstintied ovithrtdospbatiyents (i@epapaéhtiyl - aryl 10
(wherein aryl is limted to phenyl unsubstituted or substituted with one or
selected from the group consisting of hydrogen and Cq4alkyl)).
15
More preferably, R" and R? are independently selected from the group
consisting of:
hydrogen,
Ciaalkyl, Coqalkenyl {wherein alkyl is substituted with one to two substituents
20 independently selected from the group consisting of -O-(C4.4)alkyl,
-0-(C4.a)alkyl-OH, -O-(Cy.4)alkyl-NH-(C1.4)alkyl, -O-C(O)-(C1.s)alkyl, -C(O)H,
-CO,H, -C(0)-0-(C1.4)alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen, C1_4alkyl,
-(C1.q)alkyl-OH, -C(O)-O-(C1.4)alkyl and aryl(Cy.4)alkyl), hydroxy,
25 heterocyclyl, aryl and heteroaryl (wherein heterocyclyl, aryl and heteroaryl

are optionally substituted with one to three substituents independently

selected from the group consisting of Cq.4alkyl and halo)},

aryl and heteroaryl {wherein aryl and heteroary! are optionally substituted with
one to two substituents independently selected from the group consisting of

30 C1salkyl, Cy4alkoxy, amino (substituted with two substituents independently

15



nore substituents selected fromthe group consisting of halo and
unsubstituted CL.4al kyl), -(Cl.4)al kyl (C1. 4)al koxy, -(Cl-4)alkyl-hydroxy,
-(Cl.4)al kyl -ami no (wherein amino is substituted with two substiturt $UN 2005
i ndependently selected fromthe group consisting of hydrogen and 15

d - 4al kyl )wo-ot/@ks#) al kyl -O- C(O) - (CL. 4) al kyl , -(CL. 4) al kybe XDt i7689
-(Cl.4)al kyl-C(O -0 (CL.4)al kyl and -(CH2) 2. 4-heterocyclyl. Preferred
enbodi ments of the present invention include conpounds of Formula (1)

wher e: E Rll i sseletted ffgdn fheognounéogisl@mg @fdnﬁr@,qawcb&w%avmmalm 4al kyl ,
C2.4
i ndegenggﬁt I y% @égga “‘Q{Wn "ﬁ'8y1 %\J‘ééﬂé%)g's ﬁgqﬁ’fdtf&yt«‘fﬁ)iﬂ%ﬁséry ygts

-0 (CL. 4)al kyl hg{létfc(ﬂ}__a) al kyl , am no (substl tut ed with two substituents
i ndependently selected fromthe group consisting of hydrogen and 25
Cl. 4al kyl ), miydmwovia@tratdfdafdsysbtecwwﬂrommhb beverasasigting whiydsbgen and

h |_.and | ar. i anal h
Chree sumst t uli R BRI hYn Ll g B e AR thEbb b St g ot °
Cl4al kyl and h@h@)than%;bﬁ'ro%é?dd]ﬁélﬁf/!oény(llrrtlyéﬁfﬂetb@h@n rwsua@mut@at&r oaryl are

optionally substituted wt one to two substituents independently sel ected
from the groupseetigitsd with avfe or3ﬁor@]sudbatlﬂu9hts selectzd koxythegmupo (substituted

with two substltue ts i.nd 2146 183 PCT/ USO
047689 sel ect ed 171 'r‘?gtcﬁé’agjogmg&g [ﬁ%teg g]kglf ij‘%;’g ﬁaﬁgé 'Cl_4al kyl ), cyano,
hal hal : %Qﬁ;ﬂ, I

h?d?oxygoa Zg ;ft;’et&}l. g%ga@ndungﬂg%tg%%gr yl }Qé\)/]\nacggﬁ{%l)e g?{g{n sgatlhat if RRis

sel ect edidrom (M@rgnh(wpl is tinsted to pheoyfl unyabstigead ob sulbstititsd mithitone ¢¢1- 4al kyl
and -(G _4)alkyl-(halo)l 3, then Rl is selected fromthe group consi sting
of other than RPER SRSIURES salpkipr from fhe grorRicoBeistiRg P9 RRd unsubst i t ut ed or

substituted w r b t f roup

consi sting of p%gﬁt&g%dugofﬂlfﬁr @ﬁéié@p@ﬁfa% i r?%(i‘)%&@lﬁw(ﬁx Xy, (hal o)

1.3(G _4)al kyl (C%‘ DBHYEE Y GtheABhniAB &M}%ﬂﬁk@d whitktwd babstberag y! 10

(wherein aryl i's Mimted to phenyl unsubstituted or substituted with one or

nore substit uemtjsp&ekmﬂt/séle‘cte{mﬁrd)mehggmm aosstisg iohgydrbgérabod and

unsubstl tut ed Cl1 4al kyla Aé) k()}(l d roxy, -(C._4)al kyl-am no (wherein
.;1_4a|ky1) 1-4 alkyl O- (O) 14)3] C1.4 alkyl COZH

-(C1.4)aikyl-C(O)-0O-(C14)alkyl and -(CHy),4-heterocyclyl.

Preferred embodiments of the present invention include compounds of

Formula (I) wherein, R' is selected from the group consisting of

20  hydrogen,

C1aalkyl, Coqalkenyl {wherein alkyl is substituted with one to two substituents
independently selected from the group consisting of
-0-(C14)alkyl-NH-(C;)alkyl, amino {substituted with two substituents
independently selected from the group consisting of hydrogen and

25 C14alkyl), hydroxy, heterocyclyl, aryl and heteroaryl (wherein heterocyclyl,
aryl and heteroaryl are optionally substituted with one to three substituents

independently selected from the group consisting of Cq.salkyl and halo)},

aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
one to two substituents independently selected from the group consisting of

30 Ci.salkyl, Cqsalkoxy, amino (substituted with two substituents independently

16



amno is substituted with two substituents independently selected fromthe
group consisting of hydrogen and G . 4al kyl) and -(CH2) 2. 4- heterocyclyl. 15
More preferably, Rl is selected fromthe group consisting of hydr8desN 2005
C _4al kyl, C2.3al kenyl {wherein alkyl is substituted with one to two

substi t uenys ozidigiependently sel ected fromthe group conspstu§ug4aige 20
-O(CG-4)al kyl-NH (C")al kyl, am no (substituted with two substituents

i ndependently sel ected fromthe group consisting of hydrogen and

Cr_4al kyl), hysklested frogr thel grdiipgbnsistingr gfitydiaggen, ansi @esadiailh gyarfathalei n

pi perazinyl i tianal ubstifut Wi t t hyl nyl . .napht hal enyl ,
benzo[ b] t hi eny&'aﬁﬁhﬁgqaahé"i?@?hﬁbﬁié%‘f%ypﬁ\éﬁ‘éfy'&é{émd‘gﬂgb‘%sﬂﬂlh? E?W’C?ar e
optionally 25 ﬁé{gﬁﬂn}lrt ed with one to two chloro substituents)}, phenyl,
napht hal enyl, furyl,” thienyl, pyridinyl, pyrimdinyl, benzo[b]thienyl,

qui nol i nyl ~ awith the puovismttiatyfiR¥iwkelkeicd faiteityd gronpmohbiatienwf hairdggyri di nyi are

opLionelly SUESLAMLER IS RO, 0 B EIN L LS nesReRantl el cted

wher ei n phenyl 4| LQR ht i Bh Jur liected from
17 0 8 JUN ZOO%IIO%\%B(P)‘%@%%O@%?@%ESV ?%@881‘ﬁ£ﬁg€'gﬁ@%g§ﬁg?§? [éﬁ)é' of phenyl

and thienyl); wnddubstifueecpoosubsttutdratvith bn&2r nors allestiteehts rsefactduefram diog

consi sting of hydrogen, . unsubstituted Cl.4al and -(C1 al kyl - (hal 0); -3,
Chen RL 19 cel BtrBatPsHnd AL bBHERE L roBnt Sty e ogen.
Cl_4al kyl , ph?{?ﬁé\o&fé’(’@%)‘%’l@l,QJR@W&!tittﬁeb%nﬂﬁ‘@HP&E&éd{)?QCﬁ’_ﬂ)aﬂ@@MtUt ed with one
or nore substitue

s selected from the group consisting of hal o,

unsubstifout ed fsl/hg}@ihlgm,is Nirete @1y pRetsll uRdubbattex ) subdiitdted wathlotle-grheny|
(wherein phenyl is unsubstituted or substituted with one or nore chloro

substit uent s) , morecpublptiganys seipefed pm the(qpum panK§inceh Rio @dfher ein anmino is
substituted wth ubsti tuent s. 10 i ndependent | | ecte romthe grou
consi sting of Wﬁﬁd‘%ﬁ‘é@ecﬁﬁa@&ﬂ 4é@€§?%'kyl'§¥ OXY'C&;ﬁéglgﬁhﬂp@ngbﬂeﬂ. Pr gf erlroed
enbodi ment s of 3kl B SHLItddWIBNWoUbsiGleHEANEQTEMRISNEP sBfecteliGrom ki (1)

wherein, R2 is selected fromthe group consisting of:
group consisting of hydrogen and Cq.salkyl) and -(CH,)2.4-heterocyclyl.

—
W

More preferably, R is selected from the group consisting of

hydrogen,

Ci.qalkyl, Cozalkenyl {wherein alkyl is substituted with one to two substituents
independently selected from the group consisting of

20 -0-(Cq4)alkyl-NH-(C4.s)alkyl, amino (substituted with two substituents
- independently selected from the group consisting of hydrogen and

Cialkyl), hydroxy, pyrrolidinyl, morpholinyl, piperazinyl (wherein piperazinyl
is optionally substituted with methyl), phenyl, naphthalenyl, benzo[bjthienyl
and quinolinyl (wherein phenyl and benzo[b]thienyl are optionally

substituted with one to two chloro substituents)},

[\
(941

phenyl, naphthalenyl, furyl, thienyl, pyridinyl, pyrimidinyl, benzo[b]thienyl,
quinolinyl and isoquinolinyl (wherein phenyl, naphthalenyl and pyridinyl are
optionally substituted with one to two substituents independently selected
from the group consisting of Cq.4alkyl, Cq.4alkoxy, halo and hydroxy; and,

30 wherein phenyl is optionally substituted with one substituent selected from

17



15 hydrogen, C,.4al kyl {wherein alkyl is substituted wth one to t wo
substituents independently selected fromthe group consisting o
-O-(Cl-4)alkyl, -O(Cl_4)alkyl-CH -O (G _4)aikyl-N+ (G _4)al kyI 08 JUN 2005
-0CO-(CL 4alkyl, -C(OH, -CQ2H, -C(O-0(C1-4)alkyl, amno (substl tuted
with two swbsbigieents 20 i ndependently selected fromt hePg]'/US[p/-t(Z(EBﬂSi sting of
hydr ogen, Cl-4al kyl, -(G 4) alkyl-OH, -C(O-0(C1-4)al kyl and

aryl (C1_4) al kyl he Sﬂfggéoﬁ{% frh%te%&pé%cge}l/enXJV\her ein heterocyclyl is

optionally subs I kyl substituents)} and

heteroaryl; WiththehRoAEeH3 qf Rzﬂélfselefctda?frcbrﬁ tﬁ@%@@b%nﬁfsﬁﬁ@] bhﬁycﬂbg
conS|st|ng of hydrogen and nsubsti t ut ed |s sel ect ed

from the group HW%W%%@'M?H@r@ﬁéﬁ%%@?‘@b@n‘he@ﬁ 4§I3ﬁ&¢f3tedaff‘§fl“ theimi t ed
sel beted 1rom ¢ AS BT EHER! MR oAl R LR AR °

hydroxy, @ -4al lé%ubsﬁtbﬁid@rlsusét%te@)\mwme oﬂﬂnbf@subﬁﬂ:&lé?ﬁé. béleted fashno and
cyano), -(Cl4)alkyl-aryl 30 (wherein ar imted to phenyl unsubstituted

or substituted Wetgfoﬁhéoi’ﬁ‘St'%BOf@a@ muéﬁégted\%@%mex@@xwewusou 37689 nore

&1 aal LSF: ny i G e e bolg iR AT Pyl bRt 4o éﬁih'btsi’f Fut ed
' 4
oD, I8 Vel A S eﬁ?ﬁ%‘é”m&?"zr @ﬁ‘sy'.**% i tuted

with 5 two substi mﬂ@Lgnﬂrra;d@ﬂ@a@tﬁ@nhMowémh@@bd mw&@gu%mu&wtgonm sting of
hydr ogen and C1. 4al kyl'), -(C . 4)al kyl -am no(CLl. 4) al kyl am no,

- Cl . 4al kylo- NH C(rﬁ)ap(auﬁ‘clierm)/aleleplted frédh. thalgkop- ddrsiSO2g oChydkpgekyhd Cq.4alkyl)

-(C . 4)al kyl - 4ak|-S—(CL4)aIkyI -(g, 4)al kyl - S02- (C1-4) al kyl,

-(C| 4) al kyl - 44)%‘?199}’03’ (C4)al kyI C(N), -(Cl-4)alkyl-C(NH)-NH,,
-(CG 4)a|ky| COZH (C| 4)al kyl -C(O) -0 (Ci 4)a|ky|

(CI _4)al kyl - C( O - NH2, CHZ&Z 4- het erocycl (CI—|2)2 4-T-C(V) - Z %vvherel n

Tis NH Vis 0 amretEried enahR r@eomﬁbﬁ? AresAN '6V$f§'0§u5@td¢‘?@?€tﬂ>0w@$10

substituents F@%ﬁfﬁ%wﬂ gggdffy&mﬁ@gogé%ggs,gmbg| ng of hydrogen

and C, _4al kyl) re pre era IS S t he group
consi sti ng of”]ydrd:gadlr ogen,

Cqaalkyl {wherein alky! is substituted with one to two substituents
independently selected from the group consisting of -O-(C+_4)alkyl,
-O-{C1.4)alkyl-OH, -O-(C1.4)aikyl-NH-(C4.4)alkyl, -O-C(O)~(C1.4)alkyl, -C(O)H,
-COgH, -C(0)-0-(C1-4)alkyl, amino (substituted with two substituents

20 independently selected from the group consisting of hydrogen, C4.alkyl,
-(Cy.4)alkyl-OH, -C(O)-O~(C+)alkyl and aryl(C1.4)alkyl), hydroxy and
heterocyclyl (wherein heterocyclyl is optionally substituted with one to two
C14alkyl substituents)} and heteroaryl;

with the proviso that if R? is selected from the group consisting of hydrogen and

25 unsubstituted Cq.4alkyl, then R is selected from the group consisting of
other than hydrogen, C,.alkyl, aryl (limited to phenyl unsubstituted or

substituted with one or more substituents selected from the group

consisting of halo, unsubstituted Ci.4alkyl, hydroxy, Cs.salkoxy,
(halo).3(C1.4)alkyl, nitro, unsubstituted amino and cyano), -(Cy.4)alkyl-aryl

30 (wherein aryl is limited to phenyl unsubstituted or substituted with one or

18



Cl al kyl {wherein alkyl is substituted with one to two substituents

i ndependent |y seI ected fromthe group consisting of -0-(C, .)alk

-0 (G _4)alkyl-OH, -0-(C -,)alkyl-NH(C, .4)alkyl, -OC(O-(Cl_ 4)a|Q>8|JUN2005
-C(OH 20 -C2H, -C(O-0(C1_4)al kyl, am no (substltuted with two

substi t uenwe n2/kmstependent |y sel ected fromthe group consiGSriseyg+4wsY hydr ogen,
Cl 4dalkyl, -(G.4)alkyl-OH, -C(O-0O(C.4)alkyl and phenyl (C1. 4) al kyl,

hydr oxy, yrr%dralswbmuém% -sdlRxR] Pewlthe gpmwnb@ﬁh anekIe;] REILBEIIEd (wher ei n
pi perazinyl is optionally substituted wth nethyl idinyl; 25 with

t he proviso théi14?'f<y'R2YW§’X3éae¢1e1@ikQByf(%‘ﬁ’%taf% @@'Mp”'%f@n‘é’?%‘?ﬁafgt@farﬁmr ogen and
- unsubstitute | eI f he group consi sting of
ot Be{ :h?ndhyd%ggjcxéﬁég4§:%§ﬂh‘?y ar‘y Il%'x? ¢bﬁi®4 Hﬁﬁpi unsubstituted or
substituted wi

consisting of h Mﬁﬁﬂsuﬁg |13 %Ea'uﬁghéﬁm ﬁe;qlrlizlrgoxyc{@g'uhai1 g%m 30

(hal o)i. X C . 4wb kybstitnertts indepeaddrsty deldatel framnrthe grslipoyomsisfing of

-(G-4)alkyl-aryl 19 0 8 JUN 6005 WO 02/ 16183 PCT/ USO / 47689 (wherein aryl
is limted to pueipgenansibseivylt de-orlkyudsinicfbtedpiioene or nore

G aalkyl - hyar o CEN R ERS- HRAP G eAB R Are B SR Pt ea

anm no and cyanr@..)alKyGiS-@)-addipl («(T1.4ay k0 (C - fdlly 4) al kyI hydr oxy, 5

Wi o subsidied ey Cenakrair S AR L oD Taei st i ng of
hydrogeni@nd Cléalkiky.COL- M)@WJC(@WO?@Q%W&J(MJ ﬁwlmo) NH2, ,

-G . 4al kyl -NH (O - (Cl- 4)al kyl, -Cl -4al k 4) a
(01 4) al kyl - sﬂCHsz(@et@myW! (§th@4-ﬁ%\/k§|(wher(em @HHkyus Q@c(éls 4) al kyl ,

o Sl T 8 el i et
Cl-4 T- -7 i
T(I S N?—|a Vyl scg%ﬁgelzgﬁ?@ th%g{%@)?\/\ﬁgret ehg\%;?’r én%éﬂfé@q&ﬁt edC(WiV% h t\(/vo e

substituents independently selected fromthe group consisting of hydrogen
and G .4alkyl)), 15 Preferred gnbodi nents of the present invention include
conpounds’ of ~ ForMarearrefsrabipieReisrselerted fram) the gEMPf ¢iStiR@ OFr oup consi sti ng
of N and CRSpyqrogen,

Cialkyl {wherein alkyl is substituted with one to two substituents
independently selected from the group consisting of -O-(C1.4)alkyl,
-0-(C14)alkyl-OH, -O-(C14)alkyl-NH-(C1_4)alkyl, -O-C(O)-(C1.4)alkyl, -C(O)H,

20 -CO,H, -C(O)-0-(C14)alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen, C1.salkyl,
-(C4.4)alkyl-OH, -C(O)-0O-(C4.4)alkyl and phenyl(C1_4)aIkyl), hydroxy,
pyrrolidinyl, 1,3-dioxolanyl, morpholiny! and piperazinyl (wherein piperazinyl
is optionally substituted with methyl)} and pyridiny};

25  with the proviso that if R? is selected from the group consisting of hydrogen and

unsubstituted Cysalkyl, then R' is selected from the group consisting of
other than hydrogen, Cyalkyl, aryl (limited to phenyl unsubstituted or

substituted with one or more substituents selected from the group

consisting of halo, unsubstituted Cq4alkyl, hydroxy, Cq4alkoxy,

30 (halo)+.3(C1.4)alkyl, nitro, unsubstituted amino and cyano), -(Cq.4)alkyl-aryl

19



Preferred enbodi nents of the present invention include conmpounds of 20
Formula (1) wherein, R3 and R4 are independently selected fromthe group
consi sting of hydrogen, Cl.4alkyl, C2.4alkenyl, C2-4alkynyl, C -4a0%0wﬂ 2005
-C(OH, -CO-(Ad-4)alkyl, -CRH, -C(O-0(Cv4)alkyl, -C(O-NH2,

- C(NH) - NH2wo0 02/a€1€) - NH- (G . 4) ai kyl, -C(O - N (C1-4)al kyl ] 2pCF/8541/47689

-S- (G .4)alkyl, -S02-(d-4)alkyl, -SOZ-NH2, -S02-NH(d -4)alkyl,

-S2- N (C1. 4)a| kyl]12, amno gsubstltuted with two 25 substituents

i ndependent |y dehet@irant isdimitasdogingny WeHbstéviedPr sHbstutesyuth onear 4al kyl |

Cé( ‘c‘))a' lée%ll Y ?j%'s‘&%@axts(ﬁ%ec@c@‘{%%'tka@@f %195;<S§i'>f ﬁ%?&é@r\uﬁbfﬁu% alkyl]2,

- S02- (d - 4) al kyd,4alk§0 2ydidRy, C%B(ON&“I—((’\G]O)%X@J -Ralkyl, RigO2umM§LbSlitugaedikirc 2 and
- C(NH) - NH2) , ani no- ( CL, 42a|k wherein amno is substituted with two 30
substituents i R@Eg¥ABRht QM%%'%@%@“?QX&W Ehoalgyldisr®dnsi sting of hydrogen,

0.8 J0N 2005 v A MBI Py akm o Lety e abriyied wl & Vo, =

-C(O-NH (G .4 SO2- NH2,
S (G- 2) PR HbetighS 1&%% DT e P TP, ha o
(hal 0), -a(d - 4mu|@glen a(rimacm,)alkyﬁ( @21 4))a8dykmm<®ygamwammdqydr oxy(Cl. 4) al kyl ,
nitro, aryl, -(Cl-4)alkyl-aryl, heteroar é 4) al kyl - heteroaryl
Vbr & of o1 2l yo - RN -RIOKIG A B el oot LA S

consisting of h .S- kitvlc, Sxfed &y, auano and hal ogen. 10 Most
preferably, R3 é;:&j&?é)l%ﬂ @Mzﬁ %yr(]dé%l 9‘ sel ect ed )?r omt he ONU consi sting
'%Tﬁ) B,

of hydroden, rre@"m[)a’k)ﬁ@-ﬁéQy Cog)%ih)d dﬁm)@wvlo%\l F@ﬁeﬁ)élkﬁ/b@ ments of the

present inventi 0 + and Z are

i ndependent |y s@eﬁ@gﬁ%ﬁ {Eﬁe gr oucgbig:gégzé gfl k@ 42?@8%@ [\Z/I-f "OFl') and

(H H: with the(GHQyVi-Bétetdttlyd REH, YT-@0)-Z (Whefin Té?anHt bes @ At Ziis sel ect ed
fromthe group consisting of 0, S, (H OH) and (1-1,H). More preferably, Y

and Z are i ndepenidefhyrefredrettodd stibgitutetevirivosubsiitsestsiimippehdntind (H, H) ;
with the proviso that one of Yand Zis 0, and the 20 other is selected
fromthe group setestacsiromdhebrarpaensistngp! htreget aediCentlsd)Jrent s of t he
pr esent inventl on include conpounds of Formula (1) wherein, R is selected
fromthe group consisting of

Preferred embodiments of the present invention include compounds of

Formula (I) wherein, X is selected from the group consisting of N and CR”.

Preferred embodiments of the present invention include compounds of

20  Formula (I) wherein, R® and R* are independently selected from the group
consisting of hydrogen, C+.salkyl, Cosalkenyl, Co4alkynyl, Cq4alkoxy, -C(O)H,
-C(O)-(Cy.a)alkyl, -CO2H, -C(O)-O-(Cy.4)alkyl, -C(O)-NHa, -C(NH)-NH,
-C(O)-NH-(C1.4)alkyl, -C(O)-N[(C1-4)alkyl]z, -SH, -S-(C1.4)alkyl, -SO2-(C1.4)alkyt,
-SO2-NH,, ~-SO2-NH-(C14)alkyl, -SO2-N[(C1.4)alkyl]z, amino (substituted with two

25 substituents independently selected from the group consisting of hydrogen,
Ci.aalkyl, Co4alkenyl, Coqgalkynyl, -(Cq.4)alkyl-NH,, -C(O)~(C1.4)alkyl,
-C(O)-0-(C1.4)alkyl, -C(O)-NHa, -C(O)-NH-(C1.4)alkyl, -C(O)-N[(C1.4)alkyl]2,
-SO2-(C14)alkyl, -SO2-NHz, -SO2-NH-~(Cq4)alkyl, -SO2-N[(C44)alkyl]> and
-C(NH)-NHz), amino-(C+.4)alkyl- (wherein amino is substituted with two

30 substituents independently selected from the group consisting of hydrogen,
Ci.aalkyl, Cogalkenyl, Coqalkynyl, -(Cq4)alkyl-NHy, -C(O)-(C1.4)alkyl,

20



hydr ogen, hal ogen, 25 O _4al kyl, C2.4al kenyl, C2.4al kynyl {wherein al kyl,

al kenyl and al kynyl are optionally substituted wwth one to two substituents
i ndependently selected fromthe group consisting of am no (substi f@t g 285 h
two substituents selected fromthe group consisting of hydrogen and

G _4al kyl )woeyang hal o, hydroxy, nitro, oxo, aryl and havesoatsys }, 30 aryl
and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
one to two substituents i nde8endentl selected fromthe rou&lconsi sting of

O < dal kyl . CEUOMPrGey ki G601 Mibs tG RUNS (i- ORIV CUBNEG Y, Sl act od

from 21 0 8cHIN~2 V02146 153, _RET/AUS 7659 5 nsi sting of
hydr ogen andsggxgp_g%W!’v% ﬁ\{)l-‘f’z @%Bﬁ%ﬁ#@%ﬁa%@q I?]q(?}%} RM%ba?]g preferably,
RS is sel ect-@dNHI-NM,),ga06 oo coaki)siCngaeil, Claldhab(yl)alkoxarts/dassy, .  Most
preferably, R5 is selected fromthquéoup consi sting of nethyl and

napht hal enylhydi@y(&enpkylf nidg, eohplandikbrntoreiaroanyBndi ncl ude conpounds

sel ected < fr. QM eRe b (Ni and N2 for the R2 substituent indicate that
R2 is at tjachg%qﬁt o%e N%Ba'or N2- position of the indazole ring,

respectively): H ONO R3 N2, NI1IRR Fornmula (la) wherein Rl, R2, R3

o, 3o ot o R o B0 G I LR O],

H2C=CH N1- [ Me2distREH( Rydreden), Gr@lkyH,Cq4alkoxy, cyano and halogen.

10 Most preferably, R? and R* are independently selected from the group

consisting of hydrogen, methyl, methoxy, cyano and chloro.

Preferred embodiments of the present invention include compounds of
Formula (I) wherein, Y and Z are independenﬂy selected from the group
15 consisting of O, S, (H,OH) and (H,H); with the proviso that one of Y and Z is O,
and the other is selected from the group consisting of O, S, (H,OH) and (H,H).

More preferably, Y and Z are independently selected from the group
consisting of O and (H,H); with the proviso that one of Y and Z is O, and the

20 otheris selected from the group consisting of O and (H,H).

Preferred embodiments of the present invention include compounds of
Formula (I) wherein, R’ is selected from the group consisting of
hydrogen, halogen,
25  Cyaalkyl, Cogalkenyl, Coualkynyl {wherein alkyl, alkenyl and alkynyl are
optionally substituted with one to two substituents independently selected

from the group consisting of amino (substituted with two substituents
selected from the group consisting of hydrogen and Cy.salkyl), cyano, halo,
hydroxy, nitro, oxo, aryl and heteroaryl},

30 aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
one to two substituents independently selected from the group consisting of

Cisalkyl, Cr4alkoxy, amino (substituted with two substituents selected from
21



5 H2C=CH NI1-[ Me2N(CH2)3] 5-d H, 6 H2C=CH N1-[ Me2N(CH2)3] H 5-d; 7
H2C=CHCH2 N1-[Me2N(CH2)3] HH, 8 3-thienyl NI1-[M2N(CH2)3] HH 9
2-thienyl NL-[M2N(CH2)3] HH 10 H2C=CH N1-[ Me2N(CH2) 3] H 4-d; DBLJUN 2005
3-furyl NI-[Me2N(CH2)3] HH 22 0 8 JUN 2005 WD 02/46183 PCT/ USO | /17689
12 3-pyri divaywh.d¥ss [ M2N(CH2) 3] H H, 13 3-pyridinyl N1-[ bePidiH2s3] H 5-C ;
14 2-naphthyl NL1-[Me2N(CH2)3] H H, 15 1-naphthyl NL-[M2N(CH2)3] HH, 16
4-isoquinolinyl N-[M2N(CH2)3] HH 18 3-pyridinyl NL-[M2N(CH2)3] H 6-d;
19 3- qui nol i nylthé\drdubeDN6SHRY 8] hydirbigen 2td B qalkyld| dyanb, iNlo [ HiddwyGhiz) 3] H H;
22 3-quinolinyl N1-[(4-norpholinyl)(CH2)3] HH 23 3-quinolinyl
N1- [ HCO( CH2) 2] niral; 24 3-quinolinyl N1-[(1,3-dioxolan-2-yl)(CH2)2] HH 25
3-pyridinyl NI-[]M2N(CH2)3] H 5-0Owve; 26 3-pyridinyl-CH2 N1-[ Me2N(CH2) 3] H
H, 27 (6-CH3) pyridin-3-yl NL-[Me2N(CH2)3] HH 28 H2C=CH N2-[ Me2N(CH2) 3] H
H 29 H2C=CH N2-j1de2ie@h@dig] RHisssldcted dm2thpygrowh eoynsidihglove2lih2) 3] H H;
32 4-pyridinyl NL-[M2N(CH2)3] HH 33 2-thienyl NIL-[M2N(CH2)3] H 5-C;
34 5-pyrif dEMYPYNL- [ Me2N(CH2) 3] H H; 35 (5-Br)pyridin-2-yl N1-[ Me2N( CH2) 3]
HH 38 Me2N(CH2)3 NI-H HH, 39 H NI -[ Me2NCH2CH(OH) CH9] H H, 40 Me
N1-[ Me2NCH2CH(OH) CH2] 5-C H, o

Most preferably, R is selected from the group consisting of methy! and

naphthalenyl.

10 Exemplified compounds of Formula ([) include compounds selected
from Formula (Ia) (N1 and N2 for the R? substituent indicate that R® is attached

io the N1- or N2-position of the indazole ring, respectively):

R?
Formula (Ia)

wherein R, R%, R® and R* are selected from

No R’ R? R’ R*
1 H.C=CH N1-[Me2NCH2CH(OH)CH.] H  H

2 H,C=CH N1-[MeNHCH,CH(OH)CH,] H o H;

3 H,C=CH N1-[Me2N(CH3)4] H H;

4 H.C=CH N1-[MeaNCH>CH(OH)CH,] 5-Cl H;

5 H.C=CH N1-[MeaN(CHz)s] 5-CI H;

6 H>.C=CH N1-[MeaN(CHz)s] H 5-Cl;
7  H,C=CHCH, N1-[MesN(CHz)3] H H;

8 3-thienyl N1-[MeaN(CHz)s} H H;

9 2-thienyl N1-[Me2N(CHaz)3] H H;

10 HC=CH N1-[Me2N(CHz)s] H 4-Cl;
11 3-furyl N1-[MeaN(CHz)s] H H;

22



41 Me N1-[Me2NCH2CH(OH)CH2] H H, 42 Me NI-[Me2N(CH2)3] H H, 43 Me

N1-[ Me2N(CH2)3] H 5-CI; 44 Et N1-[Me2N(CH2)3] H H, 45 Ph N1-[Me2N(CH2)3] H
H 46 Et NI-[Me2N(CH2)3] H 5-d; 47 H NL-[Me2N(CH2)3] H 5-C; 48 PN 2005
NI-[ Me2N(CH2)3] H 5-d; 49 H N1-[Me2N(CH2)3] H 4-C; 50 i-propyl

NL- [ Me2N( Gii@dleiks 5- O ;51 Et N1-[ Me2N(CH2) 3] H 5-Me; Rk Ghig) 2

N1-[ Me2N(CH2)3] H H, 53 2-MePh NI-[ Me2N(CH2)3] HH 54 3-BrPh

NL-[ Me2N(CH2) 3] H H; 55 H N1-[Me2N(CH2)3] H H, 56 Me N2-[ Me2N(CH2) 3] H H,
23 0 8 JUN 2095 3\@riQidy6133 PCT/ NSQUIEINEFD)H9 Me2N( CH2) Bi N1-R: pyri di nyl H
H, 60 3-benzg[ bjt N1- [ Me2N 61 3- Ph- Ply N1- 2N(CHz) 3] H
H; 6225d|¥§/b ﬁﬁawg yl NIL-[ é@%}: 636IP1 élclﬁchyl

NI - [ Me2N( CH2J 4] Wﬁp twh 6- 04 nap g g 3][I\/EZN(CHZ)3 H

6- qui nol i nyl 1511- [IM@N(I@HZ) 3] HH N1QB1e1N¢@ﬁ)thi] hyl - CH2 N1- HVEZI\I@CHZ) 3] HH
67 2-quinolipgl - c{“ |2N( CHZ) Q- MeL‘N CF@EAS pyridi nyl H

N1- [ (4- mor phol i nyl nor phol i nyl) ( ] H5-C;

70 2-napht hyﬁl3 %[F%E. phoI i nyI) 2 I 71 2, 6- dlg 0@812

N1-[ Me2N( CH2}8] Brayinolimgl 3- (t hi enN3 -l N (6] - [I\/EZN( CH2) 8] HiH 73

5-C - benzo[ byt hi gryudnolitiy- [ Me2N( CHR)Y JEtN(EH,)s] H H;
22  3-quinolinyl N1-[(4-morpholinyl)(CH2)3] H H;
23 3-quinolinyl N1-[HCO(CHa),] H H;
24  3-quinolinyt N1-[(1,3-dioxolan-2-y)(CH,),] H H;
25  3-pyridinyl N1-[MeaN(CHy)3] H 5-OMe;
26  3-pyridinyl-CH> N1-[MeaN(CH,)s] H H;
27  (6-CHj)pyridin-3-yl N1-[Me2N(CHa)s] H H;
28 H,C=CH N2-[Me2N(CHo)s] H H;
29 H,C=CH N2-[MeaN(CHa)] H 5-Cl;
31 2-pyridinyl N1-[Me2N(CHa);] H H;
32  4-pyridinyl \I1 -[(MeaN(CHa)s) H H;
33  2-thienyl 1-[Me2N(CHa)3] H 5-Cl;
34 5-pyrimidinyl N1 -[Me2N(CH2)3] H H;
35 (5-Br)pyridin-2-yl 1-[Me2N(CHa)s] H H;
38 MeQN(CHz)a, N1 H H ;
39 H N1-[MeaNCH,CH(OH)CH_] H H;
40 Me N1-[Me2NCH,CH{OH)CH,] 5-CI H;
41 Me N1-[Me2NCH,CH(OH)CH,] H H;
42 Me N1-[MeaN(CH.);] H H;
43 Me N1-[Me2N(CHa)s] H 5-Cl;
44 Et N1-[MeaN(CH2);] H H;
45 Ph N1-[MeoN(CH>);] H ;
46 Et N1-[MeaN(CHa)sl H 5-Cl;
47 H N1-[MeaN(CH>)s] H 5-Cl;
48 Ph _ N1-[MeaN(CH>);] H 5-Cl;
49 H N1-[MeoN{CH>)3] H 4-Cl;
50 i-propyi N1-[MeaN(CHa)3] H 5-Cl,
51 Et N1-[MeaN(CHa)s] H 5-Me;
52 HO(CHa), N1-[MezN(CHa)s] H H;
53 2-MePh N1-[MeaN(CH>)s] H H;
54 3-BrPh N1-[Me2N(CHa)s] H H;
55 H N1-[MeaN(CHy)s] H H;
56 Me N2-[MezN(CHz)s] H H;



yl-CH2 74 Me N1-[HO(CH2)3] H 5-C;
76 Me N1-[AcQ(CH2)3] H 5-0;
yl)(CH2)3] 78 Me NI -[(4-nmorpholinyl)(CH2)3] H5-0;

5-d;

1- [ (HOCH2CH2) MeN(CH2) 3] H 5-CI ;

N1- [ Me2N( Gild)o3lis ik 5- OVE;

77 Me Ni-[(4- Me-

80 Me NI-[MeHN(CH2)3] H 5-0 ;
82 Me N1-[ (PhCH2) MeN(CH2) 3] H fcfisn1/486k9

MeHN( CH2) 20( CH2) 2 N1- [ MeHN( CH2) 20( CH2) 2] H H 84 2- napht hyl

H, 85 2-napht hyl

N1-[ (1-pyrrolidinyl)(CH2)3] HH;

Nl-Et 5-C Hs9 8IY/Ie(2N((Dmg)_pi per azi nN1-3ypyriddyt Et 5-Cl H;

N1- [ ( HOCH2
(CH2)3-1 90

3-benzo[ b] t hﬁ%ny

NlEt5CI

PCT/ USOl / 47689 95. @Memag[]maw( CH2p 3

- 99 SF%%n%[C%T

HH
66

67
68
69
70
71
72
73

74
75
76

77 .

78
79

80

81
82
83
84
85
86
87

88
89

90
91
92
93
94

LR, -

y ‘le-[
6-quinolinyl
1-naphthyl-CHa
2-quinolinyl-CHa
3-pyridinyl
Et
2-naphthyl
2,6-diCI-Ph-CHa
3-(thien-3-y1)-Ph
5-Cl-benzo[b]thien-3-
yl-CH>

-Me

Me
Me
Me

Me

Me

Me

Et

Me

MeH N(CHg)zo(CHz)g
2-naphthyl
2-naphthyl
(4-morpholiny!)(CHo)3

(4-Me-piperazin-1-yl-
(CHa)s

2-naphthyl
2-naphthyl

Et

2-naphthyl
3-benzolb]thienyl
3-benzofblthienyl
3-pyridiny!

N1-[ (4- Me-pipera

e

N1: [ HO( O
NIE[ Me2N( CH2) 4] H

nzo[ b] t hi eny!
H, 94 3-pyr6ai nY5-0e-HOdEH3y8] MiHeMLCHR )8 JUN 2005 WO 02H46183

N1 [Me2N(CHz)s]
N1-[Me2N(CHa)s]
N1-[(4-morpholinyl)(CH>)a]
N1-[(4-morpholinyt)(CH2)3]
N1-[(4-morpholinyl)(CH2)s]
N1-[MeaN(CHy)3]
N1-[Me2N(CHa)3]
N1-[MeaN(CHa)s]

N1-[HO(CHz)s]
N1-[(1-pyrrolidinyt)(CHaz)s]
N1-[AcO(CHy)3]
N1-[(4-Me-piperazin-1-
y(CHa)s]
N1-[(4-morpholinyl)(CH2)s]
N1-[(HOCH,CH2)MeN(CH>)3]
N1-[MeHN(CH,)]
N1-[MeaN(CHz)s]
N1-[(PhCH2)MeN(CHy)3]
N1-[MeHN(CH2),O(CHs)2]
N1-[HO(CHy)3]
N1-[(1-pyrrolidinyl}(CH2)3]
N1-Et

N1-Et

N1-[(HOCH2CH2)MeN{CH:)3]
N1-[(4-Me-piperazin-1-yl-
(CHaz)3]

N1 -[MQQN(CH2)3]
N1-[HO(CHa)4]
N1-[HO(CHz)d]
N1-[MeaN(CH2)4]
N1-[HO(CHa)4]
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75 Me N1I-[(1-pyrrolidinyl)(CH)3] H
pi perazin-1- H 5-Cf;
79 Me

08 JUN 2005
81 Et

N1-[ HO(CH2) 3] H
86 (4-norpholinyl)(CH2)3
(@H2) 3H88 2- napht hyl

in-1-yl- HH
2)4] HH 92

B2N(CH2) 3] H
NL- [ HO( CH2) 2]

,\cho,a] 96(1 pyrrelidigyl)(CH2)3
H, 98 Et NI1-[
@ﬁﬁifh 100 2- napht hyf"
[MegN CH2)3] H;

H

H

H;
5-Cl;
H;
H-
H
H

5-Cl;
5-ClI;

I

6-Cl;



101 2-naphthyl N1-[Me2N(CH2)2] HH, 102 2-pyridinyl N1I-[HQ(CH2)31 H H, 103
3-benzo[b]thienyl NL-[M2N(CH2)2] HH 104 3-benzo[b]Jthienyl HH H 105
4-isoquinolinyl NL-[HQ(CH2)3] HH, 106 3-pyridinyl N1-[HOCH2)20( @) 206t
H, 107 3-quinolinyl NlI-[HQ(CH2)3] HH, 108 3-benzo[b]thienyl

N1- [ H2N( 9%]2,44—1|81—I; 109 3-pyridinyl NL-[H2N(CH2) 3] H H, perkdQ 37y ri di nyl

N1- [ HO( CH2 ;111 3-pyridinyl NLI-[THOQ(CH2)4] HH 112 3-pyridinyl
N1-[OHC(CH2)2] HH, 113 3-pyri di nyl N1-[HOR2C(CH2)2] H H, 114 3-pyridinyl
N1- [ (HOCH2CHgy Mel( CH2) 3] H H; 3;5115. RemVGHLpy! N1-[ BocNH(CH2y3j; H H, 116

3benobthn ;1173 ridinyl CH2) 3] H H;
118 3Zp3[/r}d| n yh W‘é'wﬁg@j&yn d| nyI N1 - ACOI(O%IJHIZ) I?,]styt [%(gg( 3]

4- rror phol i ny® ( ctoeenil et 5-a  HNT-INOaNEHs)al i di nyl No-[Ha oHBy3] H H 122
2- napht hyI I\BS[I\/EEN( CHZ) 2] H H N23M8:N@hi0 b] t hi enyl N2-[ Me29GNCH2) 2] H H;
or, 124 hl'eln r ; thrmq pbay) %qaceutl cally agceptgble salts

t her eof . |e i ncl ude coppounds sel ected
from For nul anﬁ lhﬁ%d N2 for W@H%&@ WBstituent i ndi gg hat R2 is
attached 5 101 tamansmthyd)r N2- posi Nil-dMed¥(GHhex] i ndazol e ri hlg, rlEspectively):

25 0 8 JUN 2085 o\riGRir 46183 PCTNUSQDICAZGEY H Yo N @&  h;

103 3-benzo[b]thienyl N1-[Me2N(CHz),] H H;
104 3-benzo[b]thienyl H H H;
105 4-isoquinolinyl N1-[HO(CH2)3] H H;
106 3-pyridinyt N1 [HO(CH )20(CH2)7] H H;
107 3-quinolinyl HO(CH:)3] H H;
108 3-benzo[b]thienyl N1 HzN( H2)s] H H:
109 3-pyridinyl N1- [HzN( H2)] H H;
110 3-pyridiny! N1-[HO(CHz)s] H H;
111 3-pyridinyl N1-[HO(CH2)4] H H;
412  3-pyridinyl N1-[OHC(CHa),] H H;
113 3-pyridinyl N1-[HO>C(CH,),] H H;
114 3-pyridinyl N1-[(HOCH.CH,)MeN(CHz)s] H H;
115 3-pyridinyl N1-[BocNH(CH3)3] H H;
116 3-benzolb]thienyl N1-[MeO,C(CHz),] H H;
117 3-pyridinyl N1-[MeO(CH>)3] H H;
118 3-pyridinyl H H H;
119 3-pyridinyl N1-[AcO(CHz)s] _H H;
120 4-morpholinyl){CH3); N2-Et 5-CI  H;
121 3-pyridinyl N2—[HO(CH2)3] H H;
122 2-naphthyl ' N2-[M82N(CH2)2] H H;
123 3-benzo[blthienyl N2-[MeaN{CH2),] H H; -
or,
124 Me N2-[HO(CH2)3] H 5-Cl;

and pharmaceutically acceptable salts thereof.
Exemplified compounds of Formula (I) include compounds selected

from Formula (Ib) (N1 and N2 for the R? substituent indicate that R? is attached

5 tothe N1- or N2-position of the indazole ring, respectively):
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RB RA\N I \ N2P. ) 2 Nl R R Formula (Ib) whereinyY, Z Rl, R2, R3 and
R4 are selected fromNo. YZ R R2R3 R 36 HH O 2-thienyl N1-[M2N(CH2) 3]
HH 37 0 HH 2-thienyl N1-[Me2N(CH2)3] HH, or, 125 0 H, H 3-- py{ifdijun2005
N1-[ Me2N(CH2)3] H H, and pharmaceutically acceptable salts thereof.

Exempl i fi egdqqonpeunds of Formula (1) include conpounds sgéggi@Rd @efrom
Formula (Ic) (N1 and N2 for the R2 substituent indicate that R2 is attached
to the NI- or N2-position of the indazole ring, respectively): H ON OR3
R&Ann XNZw 2 NIl R Fornula (lc) whgrein X, R, R, R3, R4 and R3 are
selected fromNo. X R R2 R3 R4 pyridinyl N1-[ Me2N(CH2)3] H H
2-naphthyl; 20 CR5 3-pyridinyl NL-TiMe2N( )3] H5-C CH3; 26 0 8 JUN 2005
WO 02/ 46183 PCT/L' SO 1/47689 30 N H2CyCHCH2 N1-[ Me2N(CH9)3] H H

Formuila (Ib)

wherein Y, Z, R". R%, R® and R* are selected from

No. Y Z R’ R? R’ R*
3 HH O 2-thienyl N1{MesN(CH,)a] H H:
37 O HH  2-thienyl N1-[MeaN(CHo)s] H H:
or, .

125 O HH  3-pyridinyl  N1-[MeaN(CHa)s) H H:

and pharmacettically acceptable salts thereof.

Exemplified compounds of Formula (1) include compounds selected
from Formula (Ic) (N1 and N2 for the R? substituent indicate that R?is attached

to the N1- or N2-position of the indazole ring, respectively):

le

Formula (Ic)

wherein X, R", R?, R®, R* and R’ are selected from

No. X R’ R? R® R* R®

17 C-R® 3-pyridinyl N1-[MesN(CHz)s] H  H 2-naphthyl;
20 C-R® 3-pyridinyl  N1{MeN(CHz);] H  5-Cl  CHa
26



57 N H N1-[Me2N(CH2)3] HH --- or, 58 N Me2N(CH2)3 N1-(Me2N(CH2)3] HH ---
and pharnmaceutically acceptable salts thereof. The conpounds of the present
invention may al so be present in the formof pharmaceutically accéd N #05
salts. For use in nedicine, the salts of the 5 conpounds of this invention
refer to n@o-wt/ekLc "pharmaceutically acceptable salts.” HAU@ppresyed
phar maceutically acceptable salt fornms (Ref International J. Pharm 1986,
33, 201-217; J. Pharm Sci., 1977, Jan, 66(1), pl) include pharmaceutically
accept abl e a@0di c/ &ni onila£CdeHGHsi Mthded{CetxRhI tld. Bharmaeeutical ly
accept abl e agjzdi ¢/ gni onijc sal ts i n¢d-pdeN@RY),prennotHlimted to 10 acetate,
benzenesul fonat e, benzoate, bicarbonate, b| fartrate, brom de, cal cium
edetate, ca §>[él ate,  carbonate, chloride, citrate, dihydrochloride, edetate,
e

edi syl at e, ol at &, es’\ﬂﬁé‘ﬂ (EHAumd¥ fMeNgCYelsbt affe, il ucomate, gl ut amat e,

gl ycol lylars h I_pat am ne, hydrobrom de,

hydr ochl or| nnd ’%1'% %@f}?ﬁé% IE/%%gé&aB% %"'té%%gﬁt hi onate, |actate, | actobionate
15 mal at e, rral eate, mandel ate, nesyl ate, nethyl brom de, et hyI ni trate,

met hyl sul f at e, at e, nitr anpat e, ant ot

phosphat e/ di phorsn;j%l ‘85’)5/ tac”?%PE?ﬁﬁP ”V%’E Ond?f‘%tfiléo %ﬁ?‘ﬂ‘? §ubacet ate,
succi nat e, Sf@hf\@‘f@hantrﬁémh@anyt ?ﬁib% sdigoHALGe i ﬁfé)dioﬁi@tw@ittsrdf‘ﬁﬁ@l odi de.
Phar maceutical ly accept abl e basic/cationic salts include, and are not

limted td 2PARRdSAHOIBENLRIRN FRICT A1 iaKic EWWP%PB‘%&A‘W%CG@WH% ne,

di et hanol am Ogs » ebAH PRI MSackiidaiiy BbcdPAaNE Shy Form¥e@krni i ne, potassium
procaine, sodiumand zinc. Qher salts nmay, however, be useful in the

prepar at i on lofemaingbdridsaras d8R8i &% 403 ZWF(],S’ Pha@ntScbn19F7. dant 3}, p1)
P o enty blite BRGARS AR Eal a1 deDiapld SQMfnRInic BORARILEIAR! Ghe2 BO 1 nel ude,

and are not ri'o erc oric uric osphori c,
pr opi oni c, gPtyar(ﬂaceuﬂmVIaane;siabtreoanxdjc/anlhyutrsakymdmeesuufamma)i llnmeailtoc

2- napht h enes |.f oni ¢ -t ol uenes i c X Sy saccharini ¢
or trifltior o&t ?tiecb%rge&gs@ﬁoen%? eD gk{;é)tl@hé %Ebl%x ﬁ%ﬁ&gs ﬁ]ehéefl?"é scope
prodrugs of éMateZ&arﬁsy‘BatéUbbé&@ﬁé*e ‘cmoﬂaézkﬁiita&él cﬂ?ﬁ?ifdrb@ﬁldmdé‘éas%tecorrpounds of

this Inventl Oé]sylate ggtg%te esylsaltje t}uri%ara e, yceptate g chnlért]gtglﬁgr%!ate

glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide,

hydrochloride, hydroxynaphthoate, iodide, isethionate, iactate, lactobionate;

15 malate, maleate, mandelate, mesylate, methylbromide, methyinitrate,
methylsulfate, mucate, napsylate, nitr_éte, pamoate, pantothenate,
phosphate/diphospate, polygalacturonate, salicylate, stearate, subacetate,
succinate, sulfate, tannate, tartrate, teoclate, tosylate and triethiodide.
Pharmaceutically acceptable basic/cationic salts include, and are not limited to

20 aluminum, benzathine, calcium, chloroprocaine, choline, diethanolamine,
ethylenediamine, lithium, magnesium, meglumine, potassium, procaine,
sodium and zinc. Other saits may, however, be useful in the preparation of
compounds according to this invention or of their pharmaceutically acceptable
salts. Organic or inorganic acids also include, and are not limited to, hydriodic,

25  perchloric, sulfuric, phosphoric, propionic, glycolic, methanesulfonic,
hydroxyethanesulfonic, oxalic, 2-naphthalenesulfonic, p-toluenesutfonic,

cyclohexanesulfamic, saccharinic or trifluoroacetic acid.

The present invention includes within its scope prodrugs of the
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derivatives of the conpounds which are readily convertible in vivo into the
requi red conmpound. Thus, in the nmethods of treatnent of the present

i nvention, the term"adm nistering" shall enconpass the treatnent 8 glinNe2085

vari ous disorders described with the conpound specifically disclosed or with

a conpoungowhigiks may not be specifically disclosed, butp#bhiyghempverts to
the specified conpound in vivo after admnistration to the subject.

Convent i onal GG : S [-Qn r a4 Ssuj tabl e
prodrug deri v%cﬁf@es ar(gsih%givce&"?gg'dﬂ gﬁérg&géﬁf%@dﬁ%, “sb%gﬁﬁ%[@%lr odr ugs",
ed. H BundgaderdatiEsehtherconp@ubesshioNmeacadiy aconpdibleds viodotadthag to this
i nvention have at | east on hir.al, center, they, ma cordingly exist as
enanti oners. Wg‘r%d Fﬂ@po%ﬁpgﬁﬂﬁén Hbesgmgéhso v%tr %trﬂ%rﬁeo%glpﬁ Par® tenters, t hey

may addi ti onainkyntn, #e R8mlIbddirastbenigamai encithpass thedarqatvesssidsef or the
preparation of the congounds according to the invent L&f@iag'i ve rise to

m xture of st AN dRREers daseded Wi diescempaHnsksRashisR BSeEBRYEREI onal

t echni ques sugdmasurl RRRH ¥y Sot S ERIcaly dBBYsed it GAMBPOIHAJStETRYthRe
prepared in racemic formor ~ individual enantiomers may be prepared by

st'andar d t echsiefifies sameRgvindon 2(/oraites @dgidiptraiipni ta thasubjpet. Gavestion®l e, by
o o : ) \ A ; ' ! )
enant | ospeci {gr%cé&ﬂﬂ?e?ﬁér’ tﬁe%%j[er\,ﬁérﬂawj g?ébaraﬁd?{ (?%dltgglgﬁrogﬂugsu%sx(/%%rdrg pairs

by salt formation w an optica ctive ac owe t1onal
crystal | i zat i descaihddrfegexamplei onDesianted Hrpdwigha$d. HTRendgaamoiseldemay al so
be resol vsgl b g rmati on of diastereoneric esters or amdes, followed by
chromat ographi ¢ separation and renoval of the chiral 25 auxiliary.

Al ternatively, the conpounds may be resolved using a chiral HPLC colum. It
is to be understocwl all such iso theEeof are

t ha rs and mxture
enconpassed wi ¢ hi RE bedisaBint eSATaEn MaveieR haknal RS o ¢ he
processes f orchiragpantat,itogy alaytdteociigpexistsasoéndntiemedd) Wieseme i nvention, it
may be necessary and/or desirable to $r,qc‘tlrgct sensitive ar. . rﬁ@ctlve groups
on any of the® P@mﬁ_se%%ésﬁ%@v%%m% ralasNtaES. o Bedadgonghy st ap
conventional giaelefsdrheg. W RERShe PiEdLsBEs tHOSE pARICAtioRast the cBnab&edd ve G oups
in Oganic Chemstry, ed. J.F.W MOre, PlenumPress, 28 0 8 JUN 2005 WO

02/ 46183 PCTARSRIIIAG dr§erigyentiogriverrisg toanede ok SiereRiRp Mo §1esprigareesi ve
Groups in O gaRlGe separated by conventional techniques such as preparative
chromatography. The compounds may be prepared in racemic form or
individual enantiomers may be prepared by standard techniques known to
20 those skilled in the art, for example, by enantiospecific synthesis or reselution,
formation of diastereomeric pairs by salt formation with an optically active acid,
followed by fractional crystallization and regeneration of the free base. The
compounds may also be resolved by formation of diastereomeric esters or

amides, followed by chromatographic separation and removal of the chiral

ro
W

auxiliary. Alternatively, the compounds may be resolved using a chiral HPLC
column. It is to be understood that all such isomers and mixtures thereof are

encompassed within the scope of the present invention.

During any of the processes for preparation of the compounds of the
30 present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by
means of conventional protecting groups, such as those described in

Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press,
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Synthesis, John Wley & Sons, 1991. The protecting groups may be renoved at
a conveni ent subsequent stage using nethods known in the art. 5 Furthernore,
sone of the crystalline forns for the conpounds may exist as pol yddr jiins0gnd
as such are intended to be included in the present inventi on. In addition,

some of thegygomReunds may form solvates with water ePCT,M,qi/Q%@s) or
comon organi c sol vents and such solvates are al so |ntended to be

enconpassed within the scope of this invention. 10 Unl ess speC| fied
ot herwi se, tHF3 endnT-\4l @ééne&ﬂaﬁé\ﬂtwm tect r branched

chai n consi d tQ
preferably, M%ﬂ b Ei}ltl)stl F¥ L car ﬁro%cttﬁéeg%%gs '%%’gbg W@%’g?abl y, 1-4
hydr ogen suhsttd édﬂvedleaaSLEUB@qaémrmageTh@ng etgthddd kreownt ih thefaelt s to a partially

15 unsaturated straight or branched chain consisting soI ely of 2-8 hydrogen
substitut ed carbon atons that contains at | east one double bond. The term

"al kynyl "5 refers f@tharfaret b@ﬂnbxofwaw@mh@doﬁﬁg@r@m c&hp@urﬂﬁcﬂﬂg e&idai n
consisting solely of 2-8 hydrogen substituted carbon atons that contains at

| east one t35 PRNBHRG.aNHRAS %L@hrﬁrea}tﬁwtoﬂ@r@rﬁwﬁélnﬁjsamrﬁwnt where al kyl is
as defined %QvérHtBﬁalnEB@tléﬁréB é‘bﬂ%@’&\ﬁﬁlﬁ&gl Caﬁgﬁﬁﬂtsgvra?&'@m %{Mﬁer ein the

al kyl chain termnates with a dr ox orrruaHOa kyl ,
wher e al kyl (i-s., asdraaﬁ)pné@mgm@rcugammsplven@lm@rﬁuchaﬁﬂhvaéqest@wnlsmal ns are

optionally SH!%%B{:,-J& %f EQ en}é‘ér’hpééke‘dhﬁtrﬁ% i sBaIdR Rk lr%nf}ort\ ermnal carbon atom

25 The term "cyclo ers to saturated or partially unsaturated
nonocyclicc al kyl ring consisting of 3-8 hydrogen substltut ed carbon atom; or

a saturated or rtiall S urate bi cyclic ,,r| con5|st|n or

o ogen cubsti Tl Sebie e Bl Sahd cr B LR 38Rt ¢ e

tﬁ cycl olorc?:rpybncfr@y!Cdr@pemnshsnngxsoleg,h@‘xvs h@ﬂrdg}&@l | | pivetrdd ca?&()jﬂ' h@nﬁ@,rhm _
eterocycly refers_to a satl ed or partially ynsaturated ri avi ng

five: menber PTEEHY o o100 e BalireBelon LOTENG PSRRI whi oh

optionally agpf é’rhssdb@ﬁtu@éizﬂtérb@rﬁlé{onﬁ)s at MR @ﬂ@nylt ey tolpH8a@ddi ti onal 29

0 8 JUN 2005 O 02/ 36183 PCT/USO | U7689 N ato a saturated or partially

unsat ur ated Ysalratedisygioht H@'?EB?%C'@'”\%P%H“”Q SO'eW of 2-8 hydrogen

substituted carbon atoms that contains at least one double bond. The term
“alkynyl” refers to a partially unsaturated straight or branched chain consisting
solely of 2-8 hydrogen substituted carbon atoms that contains at least one
triple bond. The term "alkoxy" refers to —O-alky!, where alkyl is as defined

20 supra. The term “hydroxyalkyl” refers to radicals wherein the alkyl chain
terminates with a hydroxy radical of the formula HO-alkyl, where alkyl is as
defined supra. Alkyl, alkeny! and alkynyl chains are optionally substituted

within the alkyl chain or on a terminal carbon atom.

25 The term “cycloalkyl” refers to a saturated or partialiy unsaturéted
monocyclic alkyl ring consisting of 3-8 hydrogen substituted carbon atoms or a
saturated or partially unsaturated bicyclic ring consisting of 9 or 10 hydrogen
substituted carbon atoms. Examples include, and are not limited to,
cyclopropyl, cyclopentyl, cyclohexyl or cycloheptyl.

30

The term “heterocyclyl” refers to a saturated or partially unsaturated ring
having five members of which at least one memberis a N, O or S atom and

which optionally contains one additional O atom or one, two or three additional

29



one, two or three menbers are a N atom a saturated or partially unsaturated
bi cyclic ring having nine nenbers of which at | east one nenber is a N, 0 or
S atom and which optionally contains one, two or three additional 0§ #NoJigh
or a 5 saturated or partially unsaturated bicyclic ring having ten nenbers
of which Qoesiw® or three nenbers are a N atom Exanpl gsridclitide, and are

not limted to, pyrrolinyl, pyrrolidinyl, 1,3-dioxolanyl, imdazolinyl,

i mdazolidinyl, pyrazoli nyI pyrazol i di nyI pi peridi nyl, norpholinyl or

pi perazinyl . AomRea ﬁéWmtedWIpﬂmla&Y gn@atu@t%@hn@g aveg élymbﬁi@qud‘/hwmg
containi g SonO4Ab Y HeBURSHLEN LD GRLRAR ALATRoRBr BHAIRI hfsdlueltd] | © 1T ng
system cont arni ng 0 hydrogen ‘su st|tute car on atons an aronatic

tricyclic ribgydigsthgrhavirgntiae mrilmgpeﬂrs,ohyldrobgﬂrle&ubeelnuemkmj igamMbdn oatSons.
Exanpl es |nclude

ant hr aceny! . %@W?'@rﬂmﬁ 'i%%oé\l?/' gp%ﬁ&vp S%pégr?dga%@ pﬁ E?%ﬁ&:?cl ic ring

system c&€nt mtnremgi brp@tnmb@mur@fed/mydnwhglhea@g tomencmErdrebf whick N, O or S
atomand which o t| naI Id_xmgnt ai ns one, tgo t hree addltl onal N atoms, an
Abe

aromatic nmoRBEW fPrieﬁ Prgs araple\ﬁﬁn Y% R8d &580%r t hree
nenbers are ﬁ#n@&j {B @Wannyarpyarroqam [ ¢3Q!|§>§6Férh\/¥ imidrolv@) i iRGda¥ohid@nprenber s of
which at | east one nenber is a N, O S atom and whi ch opti onal Iy contains

one, two or PYAEInyhdurazoddiay!, Rlpﬁf'@'ﬁ%l Pr%ﬁ)“a)”cﬂfﬂﬁ%a%mdycl ic ring having
ten nenbers of which one, two or three nenbers are a N atom Exanpl es
include, and are not Ilimted to, furyl, thienyl, pyrrolyl, oxazolyl,

thi azol ykQ i mi dazBleg/tlermppnaziefers fo 25 araseatiszobyocyclie drdrentaining, 6 pyri di nyl ,

pyri dazi nyl , i |enyI

qui nol i nyl, ga/r{)gl no?wﬂttfteg%g%n%é@ﬁ %ﬁ? OY]J]\/@%’eCnde ﬁg%%g)(set?rﬁn 9\&%]13"}15

"aryl" or ei ﬂmaydrogen Isebst:tpﬁedfqaxbdmatbmsaqnmaaromahc mqyalitenrng‘sy@tesubstl tuent
(e.g., aral ky!. alky]am it sh he ., i nt ncl udi ng t hose
limtations é‘?’U%’H'“&J&@M@G” 3‘1’%‘ te%n%’b"’aag §m8%§t %Cg %Urﬁggrasr ®of carbon
atons (e. g , n@linGEd ehpthényt, efa@lhtharmiwpemt&htdcynylo t he nunber of carbon atons
in an alkyl or cycloal kyl nmoiety or to the alkyl portion of a |arger
substltuéﬂt in which al kyl appears as its prefix root. 30 0 8 JUN 2005 WD

02116183 PCTI UsOfind term6B8tddbslgr refbandanthrofizan ehatiody@iclringggstesed t hroughout

this disclosure, the
containing five members of which at least one memberis a N, O or S atom and

which optionally contains one, two or three additional N atoms, an aromatic
monocyclic ring having six members of which one, two or three members are a

20 N atom, an aromatic bicyclic ring having nine members of which at least one
member is a N, O or S atom and which optionally contains one, two or three
additional N atoms or an aromatic bicyclic ring having ten members of which
one, two or three members are a N atom. Examples include, and are not
limited to, furyl, thienyl, pyrrolyl, oxazoiyl, thiazolyl, imidazolyl, pyrazoiyl,

25  isoxazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, indoiyl,

indazolyl, benzo[b]thienyl, quinolinyl, isoquinolinyl or quinazolinyl.

Whenever the term “alkyl” or “aryl” or either of their prefix roots appear
in a name of a substituent (e.g., aralky!, alkylamino) it shall be interpreted as
30 including those limitations given above for “alkyl” and “aryl.” Designated
numbers of carbon atoms (e.g., C4-Cs) shall refer independently to the number
of carbon atoms in an alkyl or cycloalkyl moiety or to the alkyl portion of a

larger substituent in which alkyl appears as its prefix root.
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term nal portion of the designated side chain is described first followed by
the adjacent functionality toward the point of attachnent. Thus, for

exanpl e, a 5 "phenyl C . 6al kyl am doC, _6al kyl " substituent refers to(d gNMK
of the formula: O-~ Cl_6alkylANC, _6alkyl N It is intended that the
defini tionygf,,any; substi tuent or variable at a 10 parti cyd@psohQegbion in a
nol ecul e be i ndependent of its definitions el sewhere in that nolecule. It

i s understood that substituents and substitution patterns on the conpounds
of this invention can be selected by one of ordinary skill in the art to

provi de conpounds{faistaHdard ReMerahlure ﬁ]lé@b@e@ﬁ'ﬂo&d?‘%ht ﬁﬁ@d@&oé&%d’tﬂé’

synt hesi zed by techni ques known in the art as well” as those nethods set
forth 15 hetegninal partiontsd thenderignsited pideichans d@ﬁcn@délrﬁﬁalﬁqvmiew theal

composi ti on o GO IrSA N8B IR RGN bHEL! JARRERL BPLE. Ga¥ Slcgfpand any of the

conpounds de c 1ve of nven ion'1s
phar maceui i caJIheo;d@p@alkylamrdom_eataylésmmnmem mjea;rty: a)grouh@fﬂ'@rfponulds descri bed
above and a pharmaceutically acceptable carrier. Another illustration of

the invention is a process for naking a pharnmaceutical conposition
conprising mxing any of the conpounds described above and a

phar maceutical ly acceptable carri el Further il1ust ve of the present

i nvention are pharnaceu ic&l cO i Of'S Bﬁaﬁﬂnprl pne or nore
conpounds of this inveﬁgrb BRK SSOCIatIOH with a faceutical |y
acceptable carrier. As used herein, the term"conposition” is intended to
enconpass a product conprising the specified ingredients in the specified
anounts, as well 30 as any product which results, directly or indirectly,

fr om combi nat i ondt §fintepded ks dfinitangpiamysnbstitiant oyagaeigiast Ped amounts. 31

U8 JUN ?@05pam19|2|/oé§@<§ﬁn%c%lé%% de%@@@erm%t sp.mémmﬁ)nefe@elme% geent

invention are selective kinase or dual - kinase inhibitors useful in a nethod
for treati ngthet mefasiicorthisi unglesstroth Hsé sebstityrnis arg subitytion pattesnsd®Bor der. I n

particul ar, Ih@%o@ﬂb%@@s o?tﬁ@fn%ﬁ'gﬂwl ésfrpéﬂ §elE&t%g ?g%nléid?%§xﬂn§}y%killglll ¥raen

synt hase ki nase- re particularly,
art to provide compounds that are Chermcally stable and that can be readily

synthesized by techniques known in the art as well as those methods set forth

15 herein.

An embodiment of the invention is a pharmacetutical compositior
comprising a pharmaceutically acceptable carrier and any of the compounds
described above. {llustrative of the invention is a pharmaceutical composition

20  made by mixing any of the compounds described above and a
pharmaceutically acceptable carrier. Another illustration of the invention is a
process for making a pharmaceutical composition comprising mixing any of the
compounds described above and a pharmaceutically acceptable carrier.
Further iflustrative of the present invention are pharmaceutical compositions

25  comprising one or more compounds of this invention in association with a

pharmaceutically acceptable carrier.

As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
30 as any product which results, directly or indirectly, from combinations of the

specified ingredients in the specified amounts.
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is selected fromprotein kinase C a, protein kinase C (3-11, protein kinase
C 7 or glycogen synthase kinase-3(3. Protein Kinase C Isoforns 10 Protein
kinase Cis known to play a key role in intracellular signal tran§dufUN 2%
(cell-cell signaling), gene expression and in the control of cell

di fferentigliQns@and growth. The PKC family is conposed opct/weliMesbhsof or ms
that are further classified into 3 subfamlies: the cal ci um dependent
classical PKC isoforns al pha (a), beta-1 (R1), beta-Il1 ((3-11) and ganmm
(y); the cal cium 15 i ndependent PKC i soforns delta (6), epsilon (c), eta

(ii), theta (9) arkk 8dmpdinds GMHe prdiRnBinydhtiodl arBlseldctias RinESe 8edigall . ) . | anbda
(k) and iota (t). Certalin disease states tend to be associated with

el evation of kipase inbiiters usedd ip egnethed fortrratiprer ipswigratingd @dtnase ordi st i nct
tissue distrjbytinRe rﬁé@ﬁﬁeldl H5&er. 28 da?ﬁc%hdrzﬁte'ms%qg s@l%&ﬂe)ﬂaﬁdn‘?n dependent

cof actors. For exanple a and R isoforns of C are selectively induced
in vascul &r puitéis kingised at @dC%emrSynﬁ‘@@ﬁ||@”t?§es'i;d¥10@spwh@d@ﬂl)aﬂh%hd6$¢leI i al

growt h factor V. 2018) and
have been i rﬁ?lﬁ(el/ ge:%fré"ﬁ‘ pcré%el‘ i“gf"segt;o% ‘}Otemgl '!T‘Efseer%%tﬁa?m%em ‘%R @ai’fs%rul ar

per neabi | i t ygilkbgdnsdiinthasRtkiddse-3p)- Mol . 1998, 76, 25 21) The el evat ed
bl ood gl ucose |l evel s found in diabetes Ieads to an isoform specific

el evation of the R-11 isoformin vascular tissues (lnoguchi, et al., Proc.
Nat | . Acad. )Sthem Selgg foflQs 11059-11065). A di abetes- Iinked el evati on of
the (3 isofo ts has been correlated with their altered
responselfo agoni Fs‘llOéel(i Basisg 1C is|KnowR. to playamigeyLgle i intr@icliber eignall993, 42,

Suppl . 1 L] ] to b
geluggtl vel)y é%ﬁ%s On %ﬁf%ﬁ%%ﬁ@?%ner%@%ﬁ@i%ﬁo%&?ﬁﬁoﬁ%% ee(r)I Iienked
to alterati odnsferanruatidxeaﬁdlgoctvi/tbni"mng RKC n‘zhuilyrie«:eptposeq bléiv\@h/e isdfoahs, Proc.
Nai | . Acad. UN 200 0 /46 83 /47689 1991, 88,
0315. 9319; aéﬁre Ttngy ‘%as?!?e‘?]alné?g &ﬁf@m‘% %@ L

In

addi tion, thpkaasdohas aphawe,) thwdd-1 {he, 6&3111 -ﬁpérm mmar(eﬁmwahm for
eryt hrol eukem a cell proliferation while the a isoformis involved in

megakar y oyt wdapgidans itSaspenmsieltadéle epgiivn (eeblas(m)Nheted() ard mal (W), J. Biol .

5 Chem . 1993, 2REatybrlf FERBIms 258 @) WABEY 1 and iSE35CS

Certain disease states tend to be associated with elevation of particular
PKC isoformis. The PKC isoforms exhibit distinct tissue distribution, subcellular
20  localization and activation-dependent cofactors. For example, the o and
B isoforms of PKC are selectively induced in vascular cells stimulated with
agonists such as vascular endothelial growth factor (VEGF) (P. Xia, et al., J.
CIin. Invest., 1996, 98, 2018) and have been implicated in celiular growth,
differentiation, and vascular permeabiiity (H. Ishii, et al., J. Mol. Med., 1998, 76,

b
()1

21). The elevated blood glucose levels found in diabetes leads to an isoform-
specific elevation of the p-II isoform in vascular tissues (Inoguchi, et al., Proc.
Natl. Acad. Sci. USA, 1992, 89, 11059-11065). A diabetes-linked elevation of
the B isoform in human platelets has been correlated with their altered
response to agonists (Bastyr I, E. J. and Lu, J., Diabetss, 1993, 42, (Suppl. 1)
30  97A). The human vitamin D receptor has been shown to be selectively
phosphorylated by PKCB. This phosphorylation has been linked to alterations
in the functioning of the receptor (Hsieh, et al., Proc. Natl. Acad. Sci. USA,
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PKC activity plays an inportant role in cardi ovascul ar di seases. |ncreased
PKC activity in the vascul ature has been shown to cause increased 10
vasoconstriction and hypertension (Bilder, G E., et al., J. Pharn3dolyNEX0gb
Ther., 1990, 252, 526-530). PKC inhibitors bl ock agonist-induced snobth
muscl e celyopyahssf eration (Matsunoto, H and Sasaki, Y.,pB@mh&fse Bi ophys.
Res. Cornnun., 1989, 158, 105-109). PKC (3 tri ggers events leading to

i nduction of Egr-1 (Ear 93/ Gowt h Factor-1) and tissue factor under hypoxic
15 condi t i orfi99(a88 paY'0-911% hisiehk hah ddei QQ?moﬂgﬁéd??ﬁ P 1pat e f or

triggering é.grfg&@g;égg%gﬁé%ggﬁbwaYﬁgpth§gﬁz[ iBlorfitis rdspdsple fPhem , 2000,

275, 16, 11 IS suggested as a nedi ator productlon of
PAI -1 (Pl ardrytbgdeukhatia\cat prohlfesrlatim tvbile fe ansofosninplolgaded i n t he

devel opnment of t hromnpo at her oscl er osi Am J.

Physi oL, 20(566955’?@’00&% g‘éﬁreﬁf'at'cﬂ nt S%Sﬁﬁgfﬁaﬁb éﬂé&f”ﬂnl’? ﬁF’t‘ﬁﬂé are useful in
treatingscarghoyaggen adeg: HsghrALe5@Nd | nproving cardi ac function follow ng
ischemia (Muiid, R E., et al., FEBS Lett., 1990, 293, 169-172; Sonoki" H.

et al., Kokyu-To Junkan 1989, 37, 669- 674) El evated PKC | evel s have been
correl ated Iatel et function response to agonists (Bastyr
111, E J. %m&atu—éﬁ—%re’O%Sé 51 R85 25 1993, 42, (Suppl. 1) 97A). PKC has been
inplicated in t h&Ks ecthetmpdaa,ds arpmtdm;taylt fate trmar@baaﬂiuarda&emeatl ng factor
(PAF) nodul gt i on scul ar Koba ashyi.,. al Aner .
bhys, Soc. . 11gga- FRTAEB SR8 aRRAATRA ey bt SARPEXTELss e Brituced

aggr egat1loon \AaISocpﬂra;ttrﬁitleh$n(j'IF(wsleHensioD(Bllcm @l k., eﬂal mermé&mrﬁxp 1991, 266,
15771-15781) I bi e 30 i n ted for use in
treating cardié 6v§§%€1 ioh% Bé?@e'{égé P ng ‘Hbﬁitﬁrsﬁm&ﬁ tn L’&Sa&mqoé"r‘ls

at her oscl er Qgiisci@B8l prRffePaH S4atSImBtcdd H) NG 22Q8ki, YWOAR . B@pfﬁ@ﬂ USQOL/ 47689

D abetes Excessive activity of PKC has been |inked to insulin si gnal i ng

defects andR@héosiare. 1989, h7e5& A98110]).r BELCslt igeerssavents igadippdo 1 | di abet es
(Karasik, A indu i on %lf E’gg~ . AEQH%ICFOW%C'EOTJ'?)Q%P t?s%gﬁ fé@é@%&%%%é% Ighen

et al., Tr ans. hy5| Cl ans E. , et
al ., J Bi olcond]t:ens (251888 of th268y 9613 88pHEAIDN- m@dlaﬂsdtwﬁwm@smn@twdn@ sorders

procoagulant events) (Yan, S-F, et al., J. Biol. Chem., 2000, 275, 16, 11921-
11928). PKC B is suggested as a mediator for production of PAI-1
(Plaminogen Activator Inhibitor-1) and is implicated in the development of
thrombosis and atherosclerosis (Ren, S, et al.,, Am. J. Physiol., 2000, 278, (4,

20 Pt. 1), E656-E662). PKC inhibitors are useful in treating cardiovascular
ischemia and improving cardiac function following ischemia'(l\/luid, R.E., etal,,
FEBS Lett,, 1990, 293, 169-172; Sonoki,, H. et al., Kokyu-To Junkan, 1989, 37,
669-674). Elevated PKC levels have been correlated with an increased
platelet function response to agonists (Bastyr lll, E. J. and Lu, J., Diabetes,

25 1993, 42, (Suppl. 1) 97A). PKC has been implicated in the biochemical
pathway in the platelet-activating factor (PAF) modulation of microvascular
permeability (Kobayashi, et al., Amer. Phys. Soc., 1994, H1214- H1220). PKC
inhibitors affect agonist-induced aggregation in platelets (Toullec, D., et al., J.
Biol. Chem., 1991, 266, 15771-15781). Accordingly, PKC inhibitors may be

30 indicated for use in treating cardiovascular disease, ischemia, thrombotic

conditions, atherosclerosis and restenosis.
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St udi es have denonstrated an increase in PKC activity in tissues knowmn 10
to be susceptible to diabetic conplications when exposed to hypergl ycem c
conditions (Lee, T-S., et al., J. din. Invest., 1989, 83, 90-94; DdeJUNTAS. ,
et al. Proc. Natl. Acad. Sci. USA, 1989, 86, 5141-5145; Craven, P. A and
DeRubertls 00,/4583 J. din. Invest., 1989, 87, 1667-1675pc¥ifiis78s A, et
CTV I nvest., 1991, 87, 31- 38; Tesfamariam B., et al., J. din.
Invest., 1991D. 15 87, 1643-1648). For exanple, activation of the PKC 6-11
i sof orm pl ays%gﬁﬁﬁportant role in diabetic vascular conplications such as
retinopathy (IshiiExddssiveeictidty of FICC @asdeed 98ked BiRsulintgralihy denskt®KCG has
been inplicated in devel opnent. of the cardi ac_hypertrophy SSOCI ated with
heart fail urea'C@( heggforgto th&l'”su“@r?%'s'taﬁé% seen gyhype7id d ‘355’?% arggik vy gkser, et
2 oS eul athon, ;A398no 1988530, RIMVRHPLESSIIO of ATHRC RKGLSI I i1
transgeni ¢ mce caused cardi onmyopath i nvol vi ng 'hypertrophy, rosis and
decreased §ef ﬂwé’dm/sm(awba199‘1ur1@mb®ﬁ(2ﬂ-2 Chakasaket alet). Blol. Ch%mmc19ﬁ&tl Acad.
Sci . USA, 199? 3% %24%)5 I nfl ammat ory Di seases 25 PKC i nhibitors bl ock
i nfl ammat ory B8 R8s uch as the neutrophil oxidative burst, CD3
down-regul ation in T-1ynphocytes and phorbol -i nduced -‘paw edema (Twoeny, B.,
et al., Bi ochem B|oh . Res_ Comrun., 1990, 171, 1087-1092; Ml queen, M
J., et al. Ageitbsies at Oroers 85- 89). PKC 3 has an essential role in

the degranul ation Qtfudre%rr%vaafern%s%féd/m,d@ééseq@bk@ adifity hvﬁss@feg%bwg cel |
capacity to produce IL-6 (Interl eukin-6) (Nechushtan, H., ., Bl ood,

2000 ( Mar éf) , todse sesceplible tmdsabptlcPR@DM%@O@SM@@@@%@%%M@WCW (A rvvay
Smoot h Muscl e%cgﬁagﬂidﬁ%%tgo%tr tMefe! 5k 198y RRt 691d42] &1 EKS é‘t%r 34 0

JUN 2005 WO 1111 6 9 ast hma: ' hypérrésponsiveness
contractil e afor dlad. Anad.tSri.gvSAL 188K, i8Fub141- (5Ré‘31 Cr8yeretP.a&l.. andAm J

Physiol ., 200Q, 278, (4,_Pt. ., E656- xpr

augnents an i ﬁ@ﬁé‘é@@si é‘_ %ndoﬂ%l ! 5‘1’3%«35%’2 i I1 1%55 B@’lft gﬁF “Zportant
function in thenrpgsdtatioon @f Fhesengdshhekibd, Bbaitl’al eJ. cC/ma@%Isﬁ 1931G , 5 et
al., J. Cell PhysiolL, 1996, 2, 249-55) PKC( medi at es activation of

neut r ophi I3, NAﬁ)PI—ﬂQﬁ%r‘tﬁaf’sSé Fpr emnalﬁdaﬁtwaél@n el thet 7 ioh-Boll igodernp plegpedrs in
neut rophil s 9 Thus,
PKC i nhi b tf)r ey b m%’f"‘%tt'@ ngrﬁgﬁﬁ’%athngésta?ﬁgs e gm?;ﬁﬁﬁfﬁ grid

ast hna. et al., Science, 1996, 272, 728-731) and PKC{ has been implicated in

development of the cardiac hypertrophy associated with heart failure (X. Gu, et
al., Circ. Res., 1994, 75, 926; R. H. Strasser, et al., Circulation, 1996, 94, 1551).

20 Overexpression of cardiac PKCBII in transgenic mice caused cardiomyopathy
involving hypertrophy, fibrosis and decreased left ventricular function (H.
Wakasaki, et al., Proc. Natl. Acad. Sci. USA, 1997, 94, 9320).

Inflammatory Diseases

e
n

PKC inhibitors block inflammatory responses such as the neutrophil
oxidative burst, CD3 down-regulation in T-lymphocytes and phorbol-induced
paw edema (Twoemy, B., et al., Biochem. Biophys. Res. Commun., 1990, 171,
1087-1092; Muiqueen, M. J., et al. Agents Actions, 1892, 37, 85-89). PKC B
has an essential role in the degranulation of bone marrow-derived mast cells,
30 thus affecting cell capacity to produce IL-6 (Interleukin-6) (Nechushtan, H., et
al., Blood, 2000 (March), 95, 5, 1752-1757). PKC plays a role in enhanced
ASM (Airway Smooth Muscle) cell growth in rat models of two potential risks for
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10 I munol ogi cal Disorders PKC may be useful in treating or aneliorating
certain immunol ogi cal disorders. Wile one study suggests that HCW (Human
Cytonegal ovirus) inhibition is not correlated wi th PKC inhibition(8SI# #65
MJ., et al.,Biorg. & Med. Chem, 1999, 7, 1067-1074), another study showed
that the Rkgsh@pal 15 transduction pathway synergisticapqyyidilsdsact ed w th
the cAWVP-dependent PKA pathway to activate or increase HV-1 transcription

and viral repli i a K r bbi, MF.,
ot al i oy oS p o R 9 BbREacty BodusE Sy gPl st

i nunol ogi cal Rianser geal., nan. b@ﬁy@@ﬁlﬁ@bﬁ)@mamlﬁtm aEGE6&$6a)fBKCt[;-0n of the
af fected underly| ng thway S response to up- down-regul ati on of PKC.

PKC (3 defi ci @EGFAEHOT BYGMERisid 'awe?ﬁ%ﬂh%rmth%'leé%w%f%c%@e?%w by

i mpai red hunog@mddHBAR RicESR ANBeSegdtich bEME R ofbidhsl kBaan@rS(]FP&FH@;ﬁﬁba pigllar to
X-1'1nked i munodetficiency in mce, playing an inportant e In antigen 25

r ecept or - nedi at%dJngM’é.’hywo/an@@ﬁc&Zﬂ@ Pheife$, mWiata@tacmwatlorsaﬁ ence (Wash.,

may  be anol i Sraeellt SO Eoueoh ok AR Bhi el imy 4Rl el IS using

PKC (3 i nhi bi q&itropBfis Pesuret,Ql vgiceal., Bbsrurbey, szd&m@watsagggylmuSOPKWC has
been linked to dernmatol ogi cal di sorders characterized by abnor mal

prol i ferati onnbibitRisraay Re ddieated &yuiseds tigatng Rdpmmation@ng aptin2005 WO
02/ 46183 PCT/USO /47689 (Horn, F., et al., J. Invest. Dermatol., 1987, 88,
220-222; Raynaud, F. and Evain-Brion, D., Br. J. Dermatol., 1991, 124,
542-546) . lIPKQmmwdiogiea/Diserders been shown to inhibit keratinocyte

proliferation in - 2 r ch.

bermat ol - Res. | 193 TSR G AT pr afRIRE Bertyp igflurBlogicafl O

Der nat ol ., 19zﬂ§ordém) Wbﬂ@oﬂé@)udy smggei;teg‘naiaﬂcwqbiumcwme@etawmy has been
associ ated wi t el l. growth Rat enb,

and Vi nst ei N0 %OB 1S ﬂ%ﬁ %%F?é%ﬂ %ﬁh%ﬁﬂ?' O%@ teigﬂ @ﬁ B fﬁ/%d 25. 73
Ahmad, et al. Chéﬂal agebar IBIF 107I0] A@herkARB; sHbdved taéﬁm&mo s@lﬁa i nhi bitors

are knovvnto be effective in preventi t unor wt h
15  transduction pathway s nerg|sgcalR/ mteracted gvnth the cAMP-dependent PKA

pathway to activate or increase HiV-1 transcription and viral replicaticn and
was abrogated with a PKC inhibitor (Rabbi, M.F ., et al., Virology, 1998 (June
5), 245, 2, 257-6S). Therefore, an immunological disorder may be treated or
ameliorated as a function of the affected underlying pathway’s response to up-

20  or down-regulation of PKC.

PKC B deficiency also results in an immunodeficiency characterized by
impaired humoral immune responses and a reduced B cell response, similar to
X-linked immunaodeficiency in mice, playing an important role in antigen.
receptor-mediated signal transduction {(Leitges, M., et al., Science (Wash.,
D.C.), 1996, 273, 5276, 788-789). Accordingly, transplant tissue rejection may
be ameliorated or prevented by suppressing the immune response using a

PKC B inhibitor.

2
wn

30 Dermatological Disorders

Abnormal activity of PKC has been linked to dermatological disorders

characterized by abnormal proliferation of keratinocytes, such as psoriasis
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in animals (Meyer, T., et al., Int. J. Cancer, 1989, 43, 851-856; AKkinagaka,
S., et al., Cancer Has., 1991, 51, 4888-4892). PKC (3-1 and j 3-2 expression
in differentiated HD3 col on carcinoma cells bl ocked their differe@td N 10k

enabling 15 themto proliferate in response to basic FGF (Fi broblast G owh

Factor) liggpupndifferentiated cells, increasing their ggewpdy ks and
activating several MBP (Myelin-Basic Protein) kinases, including p57 MAP

(Mtogen-Activated Protein) kinase (Sauna, S., at al., Cell Gowh Differ.,
1996, 7, 5, &8®rn 921) et MKA. &rversh Wepneler.s1987a¥itn 2@ 2addaynang, Fhardpeut i ¢

oot I COEDLRBREANOA ) Qb bofOrSRBAS Y B hBpRIARE he aroveh

of | ynphocytic F Renta
Suppl. 1 Pt. bé’e)nsrﬂﬁia forihhiblt keratinenyta peeiterbfidn in(dtoseviependant mmhtneed

apoptosis in ti me- dependent fashi on r %r ne,
potentially 4%35%%5 Gsal a%’cagé?{ﬂéa’? eéhgﬁg héeq%aﬁg?g 4r§§u§8 9 fboBtosi s
(Danso, Dy, gfgal). jnvBE0Berfilol APSRC 10620MRsadies. . 1997, 38, 88 25 Meet.
92). Therefore PKC i nhibitors nmay be indicated for use in ameliorati ng

cell and tunmor growth, in treating or aneliorating cancers (such as |eukem a
or colon caggg&)} A0OhAsAM uncts to chenot herapy. PKC cc (by enhancing cell
m gration) proangi ogenic 30 effects of PKC activation

while PKC S may d?K@ecti\dtyth%r‘fgaeowﬂo@a@Uf\mﬁteelbgrowﬁvemrabt peK®tactandat i on ( by

i nhi biting cell |on) n capillar end | ial cells,
thus. regul at FHECLRGUCHRTDar Brotd RETiTBn- Bnd aniaginedibeas' 8 3N 2005
W O 02/ 464.83CReddr] 9632, Y/ 23689 A0HMatT ethd@!, Aioledulé?. Phadtinaablogy J1998, @B, Chem ,

1997, 272, 11 7390- 7397}‘ PKC inhibitors inhibit cell growh and |nduce
apoptosis in 89friem: EKICO'B bdprsrale kapyn te Pﬁ@?ecﬁ'WPmr?VW@gér@%WOM human

astrocytona ﬁ‘reel?r@rgél%f(ﬁ/!%k//léﬂd' agly) apmtr A @a%éP%BQecﬂﬁ'%HZS%IGSAkﬁra@bké’@ astona
cell lines (Begenmann, al ., Anticancer Res.' 5 (G eece),

(Jul - Aug), 1€, aI4Ean2@78@82j9913|6@ #3%0-H892r KT B- b@rrrd)Br?a@xrzmss'w tnh ot her
- I
ant | - cancer SaentfareAifns AgoRlcRidRd cERRSENShLL RISeHBRLH! ddbungancer

therapy (TeicC ncer
Meet ., 38%).ihEKCopprolifaidie irorespoitmne tbltmskn F@F (fRierdddst Idroateraatgn dike

ansduct) on BN Ak LSRR o ORI B B RS 20 10
conbi nati on (MeghEERidPidieio] Kiessaninclaancss7 MgeniMitogbavetieatedMrbtedi)gi 0geni ¢
and antit um)lzrnase (Sauma, S., et al., Cell Growth Differ., 1996, 7, 5, 587-94). PKC a
inhibitors, having an additive therapeutic effect in combination with other anti-
20  cancer agents, inhibited the growth of lymphocytic leukemia cells {Konig, A.. et
al., Blood, 1997, 90, 10, Suppl. 1 Pt. 2). PKC inhibitors enhanced MMC
(Mitomycin-C) induced apoptosis in a time-dependent fashion in a gastric
cancer cell-line, potentially indicating use as agents for chemotherapy-induced
apoptosis {Danso, D., et al., Proc. Am. Assoc. Cancer Res., 1997, 38, 88
25  Meet, 92). Therefore, PKC inhibitors may be indicated for use in ameliorating

cell and tumor growth, in treating or ameliorating cancers (such as leukemia or

colon cancer) and as adjuncts to chemotherapy.

PKC o (by enhancing cell migration) may mediate some proangiogenic
30 effects of PKC activation while PKC & may direct antiangiogenic effects of
overall PKC activation (by inhibiting cell growth and proliferation) in capillary

endothelial cells, thus regulating endothelial profiferation and angiogenesis
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effect in a human T98G gl i obl astoma nultifornme xenograft nodel (Teicher,
B.A., et al., dinical Cancer Research, 2001 (March), 7, 634-640).
Accordingly, PKC inhibitors may be indicated for use in aneliorat {rigJUN 2005
angi ogenesis and in 15 treating or aneliorating cancers (such as breast,
brain, KidpgweHkadder, ovarian or colon cancers) and agcpg§dingss to
chenot herapy and radi ation therapy. Central Nervous System Disorders PKC

activity plays a central role in the functioning of the central nervous 20
syst em ( CNS)(Ha#tagign, K.O.pet alTr/eRid CN@WO%&W 272089, 73W-43F)ABKC and PKC i s
inplicated i e G . y, 1993,
43, 1407- 14%@“6& hﬁ%hl%l”?’(@@ﬂrs}ag\ge een'’s om?rllssn hlﬁl’aﬁé ?bl%\%&%gé%ﬂage seen in
focal and celn’tesainhutst:ﬂhergrcwhrcaflhmnnar] ast;ocamdmebxendgrm‘themad échﬂaasaadiatlon et al.

J. Cereb. Bloo 10, 646-65 , Br ain
s, 26 100N eBiers B RHIm AR IngS GRS RRG Winiet Bl AT ISoREY s i cat ed

for use in (Itsr@ébé)nggédswﬁwm% 15, dins 22PR-82NdPKO ihHiBigdrs Nel cafibidtivaumat i ¢ and
i schem a- at ed di seases | ong-termincrease in PKC y (as_a conponent

of the 30 phwgfpﬁm%@grltqaaéerﬁﬂf%ﬁ%f@ﬂé@t@y%ﬂe?bené@f&nﬁmléérérqsré;fl&m
acetyl chol i nsarLc%?epl %{)g@w&%wr\eﬂdﬂ @Pocam%aslsacfaﬁgﬁue%%rsahgaﬁd@é has been

associ ated wt serving as a basis for e rat' s’ 'pernanent state
of hyper exci 8abldatt $84). BeK@unbibitbtsIbAblocking dhe MARkinesesignale, 1993, 55, 4,

965-73). Th fo C,3 00 / /[ 17689
i nﬁi gi %or-sr ﬁ%%” efngé\g}wéé{sg%rr\‘;%gg%vgw%\%q% 93,'6?%@% Fa%ﬁ% &/ & (7:el | ul ar

changes i cePGENbasE FﬁmmoamafomdFM&)Qwéadoth@@eaéwmﬁ o somRatioR s 1 n an
i n-vivo thermal hyperal IﬁeSI a nodel surggests t hat QMEJ)e“ heral nerve injury
contri but es E9TRR WIB\RINYHEHANGET ReFrEP StRENANenapgests @nd gntitumpr 5

Neurosci . Legfeqt |r2QQ\QJma?r&898§gllé@gstgﬂﬁ)muMo@rﬂeb@ﬁlﬁ i%t rﬁ’g&IXTelghéW ay nor mal

responses to acute pain stinmuli, but alnpbst co fail devel op a

neur opat hi ¢ Bdi-nelsyndHiifa Gepesr Raseerch, 2901 é{‘t"?rgﬂh& @é"f&@é‘@ﬂ i 6ﬁcqf@ﬁéh(,« C., et
al ., Sci ence@k@%gﬂptor@ iray be %%ant‘a@?cﬁ“usé‘?’r?’Qmeﬁgr%hgg%})gloﬁgﬁ‘eﬂg)grﬂfﬁt' on 10 may

t hus be indicate use I n treating chronic pain an eur opat hi ¢ pain.
PKC has denomsating @diraeliasbing eancees (sackhes bigasbibreiontidneyidadsgeovasianbut  not

limted to, gardhOUASCHE Atk &8RS 8 LARRL AR rar) ARELARLBR LAY, S

Central Narvous System Disorders

PKC activity plays a central role in the functioning of the central nervous
20 system (CNS) (Huang, K. P., Trends Neurosci., 1989, 12, 425-432) and PKC is
implicated in Alzheimer's disease (Shimohama, S., et al., Neurology, 1993, 43,
1407-1413) and inhibitors have been shown to prevent the damage seen in
fboal and central ischemic brain injury and brain edema (Hara, H., et al., J.
Cereb. Blood Flow Metab., 1990, 10, 646-653; Shibata, S.‘, et al., Brain Res.,
25 1992, 594, 290-294). Accordingly, PKC inhibitors may be indicated for use in
treating Alzheimer's disease and in treating neurotraumatic and ischemia-

related diseases.

The long-term increase in PKC y (as a component of the
30 phosphoinositide 2" messenger system) and muscarinic acetylcholine receptor
expression in an amygdala-kindled rat model has been associated with
epilepsy, serving as a basis for the rat's permanent state of hyperexcitability

(Beldhuis, H.J.A., et al., Neuroscience, 1993, 55, 4, 965-73). Therefore, PKC
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di sorders, inflammtory di seases, imunol ogi cal disorders, dermnatol ogical 15
di sorders, ontological disorders and central nervous system di sorders.

gl ycogen Synt hase Ki nase-3 d ycogen synt hase kinase-3 (GSK-3) is al#8 JUN 2005
serine/threonine protein kinase conposed of two isoforns ((x and 0) which
are encodeg@ohyflgstinct 20 genes. GSK-3 is one of severapcpusitiardie ki nases
whi ch phosphoryl ate gl ycogen synthase (GS) (Enbi, et al., Eur. J. Biochem
1980, 107, 51952 Th J (3.1 : nononeri c structure of 49
and 47kD respgwgﬁééfg£ ﬁﬁﬁggggeggghbégﬁﬁkﬁﬁﬂa%é@ﬁ%Wian cells. Both isoforns
phosphoryl ate nuscle glycogen synthase (Cross, et al., Biochem cal Journal,

1994, 303, 21-26 nd t hese, t 25 isof orms sho od bet ween
speci es (human aald%?%ﬁ‘ﬂ?‘feﬁl@?-c g%y '8 C@@&W agﬁﬁlpy}é‘é&?y&ﬂg%gg Type ||
di abetes (or NeBniyiaed fdr JRRRSBGEEA i@ﬁ@%&&a%%érbi@é?a%%u Ratd Tt

mul tifactorial disease. Hyperglycema is due to insulin resistance in the
liver, nusZl eP@fighasgiarve injgyeontbuisde the tavelprimediritrerdstetidtaizt i ve

secretion of 4, | {n fr. I, C o} : Bhal W o maj or
ite tor i nsuf TS St TNRESHEE b8 25 IR PR O TE BB e T at e
gl ucose upt akdispiag nonmbhiespbhsssute gglutecpsie stiewbyvmd amoshcoheletelyfailtcat i on i s
ei ther netabol,i sed through gl ycolysis and_the T tricarboxyli aci d)
cycle or stor88velP GIV&‘B%@ﬁﬁ'céﬁ‘&%@dé‘?f%Sgghpﬂ'ggrgssqgatt'icdﬁr\fﬁ %\eféo?ﬁ%h%re
i nportant rol e id il BeRH6e NOEBRSIDASI)S199T] 2F 3 5336, 2¢9@BS?.IPK§Hﬁﬂ>(ﬁﬁéﬁoma}/e S
defective nuscle glycogen storage. The stinulation of glycogen synthesis by
i nsul i n i A sk&layttays pasdicated &Qruse ip freatinthenraBissdpaRet DedephicRfinact i vati on
of glycogen synthase (Villar-Palasi C and Larner J., Biochim Biophys.
Acta, 1960, 39, 171-173, Parker P.J., et al., Eur. J. Biochem, 1983, 130,
227-234, and CoheliKP hasBiaieenstiatasba rolgimine pathgogy obaonddpns 58 asid 10
phosphor y1 at i ey ARtk (iepBORRRREUNA! kitBadls (Rnalcs HBBbatedsbyasReci fic ki nases
Sses. -3 e 1o

and phosphat a 'S responsi r Bﬁ{)sp pry‘]‘asatl on and deactivation
of GS, while disposgernfrmomatyy diseraep hivspihatogiel disprets, Gerrdaiplegigahor yl at es

i ST ML L Y R G

Glycogen Synthase Kinase-3

Glycogen synthase kinase-3 (GSK-3) is a serine/threonine protein
kinase composed of two isoforms (o and $) which are enceded by distinct
20 genes. GSK-3 is one of several protein kinases which phosphorylate glvcogen
synthase (GS) {(Embi, et al., Eur. J. Biochem, 1980, 107, 519-527). The o and
B isoforms have a monomeric structure of 49 and 47kD respectively and are
both found in mammalian cells. Both isoforms phosphorylate muscle glycogen
synthase (Cross, et al., Biochemical Journal, 1994, 303, 21-26) and these two
25 isoforms show good homology between species (human and rabbit GSK-3c

are 96% identical).

Diabetes
Type II diabetes (or Non-Insulin Dependent Diabetes Meflitus, NIDDM)
30 is a multifactorial disease. Hyperglycemia is due to insulin resistance in the
liver, muscle and other tissues coupled with inadequate or defective secretion

of insulin from pancreatic islets. Skeletal muscle is the major site for insulin-
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15 141). Studies suggest that an increase in GSK-3 activity m ght be
inportant in Type Il diabetic nuscle (Chen, et al., Diabetes, 1994, 43, -
1234-1241). Overexpression of GSK-3(3 and constitutively active GHK 32005
(SM S9e) 20 nutants in HEK-293 cells resulted in suppression of glycogen
synt hase agbigyikdys (El dar-Fi nkel man, et al., PNAS, 1996, p&38usctQ238- 10233)
and overexpression of GSK-3R in CHO cells, expressing both insulin receptor

and insulin S I I nt of insulin
and, | noull ) SRASEA L SRA S, (B AL SR e b rpaige of 1

evi dence formtdméaﬂonvsbmwmnetabshsm‘d tercmghltg&yd:o(ﬁiéraﬁﬁcbmelT\EA ytricamtioxyhie

devel opnment of. |ns¥| in.resi st gnee ancMT%qu) | (gbet S |r11 ac{ $ose tissue
has energed ¢ rﬁy Qi BRGHR Y%(Ig@ﬁ' %gg{;%%en [8839@@ b SIfE€ c57BL/ 63
n ce (El dar -iRripdkghtiie ire§luédse hdthedsthsis and 99Be AdBabetitthdickébhdve 30

Der mat ol ogi cal_ Di sorders The findi ng that tran5| ent p-catenin stabilization
may pl ay régfactive mypsle 95’@9%‘?’66‘&%@&‘9 (Béﬁ stirgylagipn of ngenfgg@esggw 605- 614)

suggest s 1 Nahs ot &Rl ysHIN RIS roHAN2AAL SR fort Sl 2689 of nhi bi tor s

4
could al so be used in the treatnent of dness. H(IH]O | ammat ory D seases
St udi es on fglwmwﬁwasedwlahé’a@wwn&h@meout Braohde. Braheastahat 5

i nhibition e I i r fla 0 J ers or
di seases thri)%@lgtghé?ﬁ)eﬁégtlp%%gf Egul%t%‘b%g;fpﬁﬁgge)gc%?t ;1/&(?1022 |ﬂCh K P.,
et al. Nat ariceCoRE0®,, BibtheB6SEH)Trafem9Isd, ZNBBSIS)EGY)S\/TsHeem Di sorders 10 In

addi ti on to nodul ation of gl ycoge nt hase acti vi pl ays

an. i npor t%nt PRQsPE0 rl?ttoﬁ‘ea@%@/p%l gBB‘&‘y '0” Ssarerm?(%gtteg% riilf:kif”ﬁ‘fse@aI ue as
neur opr ot ect g §h¢§phtata%etsr emmn& r@a‘poaemteefosbhm glndhtéwdémmtdrau mat i c
injuries (Pap and 1998, 273 19929-19932). Lithium

a |ow nmMini %ﬁt‘UF‘C? Q'VQ@@@OWSOFBEeé?\pEWt%S@ b cﬁ@tde@é‘Péer'aIeSgr anul e
15 neurons fgemepatds 68 MR bodh irdlctivatEX BSKC8 lahd Bedvated PP4G 211, 332-338)

and chronic lithiumtreatnment has denonstrable efficacy in the mddle

cerebral artSeivgstarelrusi Il Readsy 9K skpbkred| Q?//ﬂ@68m6§9m19§§a7%d 3Shuang,
Neur or epost, 441y,

Studies suggest that an increase in GSK-3 activity might be important in
Type II diabetic muscle (Chen, et al., Diabetes, 1994, 43, 1234-1241).
Overexpression of GSK-3B and constitutively active GSK-3p (S9A, S9e)

20  mutants in HEK-293 cells resulted in suppression of glycogen synthase activity
(Eldar-Finkelman, et al., PNAS, 1996, 93, 10228-10233) and overexpression of
GSK-3p in CHO cells, expressing both insulin receptoI and insulin receptor-
substrate 1 (IRS-1) resulted in impairment of insulin action (Eldar-Finkelman

. and Krebs, PNAS, 1997, 94, 9660-9664). Recent evidence for the ihyolvement

25 of elevated GSK-3 activity and the development of insulin resistance and Type
I diabetes in adipose tissue has emerged from studies undertaken in diabetes
and obesity prone C57BL/6J mice (Eldar-Finkelman, et al., Diabetes, 1999, 48,
1662-1666).

30 Dermatoloqical Disorders

The finding that transient B-catenin stabilization may play a role in hair
- development (Gat, et al., Cell, 1998, 95, 605-614) suggests that GSK-3
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1998, 9(9), 2081-2084). 20 Tau and p-catenin, two known in vivo substrates
of GSK-3, are of direct relevance in consideration of further aspects of
the value of GSK-3 inhibitors in relation to treatment of chronic08 JUN 2005
neur odegenerative conditions. Tau hyperphosphorylation is an early event in
neur odegengpal/igg conditions such as Al zhei mer's di seasgad ikspost ul at ed
to pronote mcrotubul e disassenbly. 25 Lithium has been reported to reduce
t he phosphorylation of tau, enhance the binding of tau to m crotubul es and
pronot e mi cribhibienseconisalae Py ushd du e treptmeat obbridResser si bl e i nhi bition of
GSK-3 (Hong M et al J. Biol. Chem, 1997, 272(40), 25326-32). (3-catenin
i s phosphorylated by GSK-3 as part of a tripartite axin protein conplex
resul ting i nnflaoaeatenydiseapesdati on (1 keda, at al., 30 EMBO J., 1998, 17,

1371-1384). | nhikdtion of. GSK- | M tNalS,dnvolved in the. stabilization
of catenin hence%b%‘ﬁ%?@gb@@%s{éﬁﬁm Mﬁﬁ’éﬂ%&ﬂ@@?ﬁ% @ﬁ'&??e %@kl vity

( East man, 5 Griasgtibad§ GSKBMmayPeé 0seflein trditiol.inflak@Qtorl disor389 or Studies 40 0
8 JUN 2005 WD 02/46 L,‘ 83 PCT/ USO01 /4.768& P@e al.so su&%e}sﬁt d that GSK-3
i nhi bi tors rd§eaResdNpNIBhe ApgRtivedegyiatieehtibp aclili(tegiiFem & (@t er D.,

et al . Neuroggpft 2008998, 88.0379-1383; LijamN., et al., Cell, 1997, 90,

895-905) and nanic depression’(Manji,-et al., J. dint. Psychiatry, 1999,

60, (Suppl 2) 27-39 for review). 5 Accordingly, conmpounds found useful as

GSK- 3 i nhi bi &9rs. Gl A, VG mPiEdAEFs t herapeutic utility in the treatment of
di abetes, d . i nflammatory di seases and central

nervous Bystem dilsaddigos to todERbodiohghiceget syrteasmadtvdy.dbSiKiSealpo esent
nvent i on | NGLHdE, B0 tie [ Phhe! GREUARAGK. REBKLOLALLAN BN 080500

dual - ki nase Mré sorder ubj ect in nee
adm ni st er i nap heurd potstdnite it the trddterapefddutabirgkeehficothey aedotrantnaté an

i nstant conpound. ,or pharmaceutigal _conpQsiji t he . .

t her apeut i ca‘f‘l“&‘eéﬁ}?%%%‘sgoa%rur{t gfﬂ! Q’P%"cg%%u%% 1§§£§-§5&%25n&1t51um,)a
exenplified by AMGRhBitGRITBIKI3S hhE BBEARALIN G PRotedtekdiclaygrafuleabout 300

ng/ kg/ da?/%Emodl ments of the present invention include the use of a conpound

of Fornmul® (79urewy remelqnieaMalip ot B¢ EaPneal CafedPIf o?! T Bédt3CAya0d
amel i or at i NGRonic lithium treatment has demonstrable efficacy in the middle cerebral

artery occlusicn model of stroke in rodents (Nonaka and Chuang, Neuroreport,
1998, 9(9), 2081-2084).

20 Tau and B-catenin, two known in vivo substrates of GSK-3, are of direct
relevance in consideration of further aspects of the value of GSK-3 inhibitors in
relation to treatment of chronic neurodegenerative conditions. Tau
hyperphosphorylation is an early event in neurodegenerative conditions such
as Alzheimer's disease and is postulated to promote microtubule disassembily.

25  Lithium has been reported to reduce the phosphorylation of tau, enhance the
binding of tau to microtubules and promote microtubule assembly through
direct and reversible inhibition of GSK-3 (Hong M. et al J. Biol. Chem., 1997,
272(40), 25326-32). B-catenin is phosphorylated by GSK-3 as part of a
tripartite axin protein complex resulting in B-catenin degradation (lkeda, et al.,

30 EMBO J., 1998, 17, 1371-1384). Inhibition of GSK-3 activity is involved in the
stabilization of catenin hence promotes -catenin-LEF-1/TCF transcriptional

activity (Eastman, Grossched|, Curr. Opin. Cell Biol., 1999, 171, 233). Studies
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20 ki nase or dual - ki nase nedi ated disorder in a subject in need thereof. In
accordance with the nethods of the present invention, an individual
conpound of the present invention or a pharnmaceutical conposition QffefliNofi0s
can be adm nistered separately at different tinmes during the course of
therapy 25ygh,c0aRsurrently in divided or single conbinatpepuénfhms The
instant invention is therefore to be understood as enbracing all such
regi nes of sinultaneous or alternating treatnent and the term
"adm ni st erimaye diso sugdustédithet St édﬁhi!dtm@miyra@q/be 80 vae itireatimentof t he
present nmnet o] t | 0 er eof
advant ageous Csnicgﬁ g‘qaeﬁ 2 eg;ﬁ;dgml %U TTBI négqgﬁg\/\% 5%78tﬁ{§%” E%%rhf[?\g %th
treating or a&neldipnesd oy, 89549@5;:En@man\itadieprka;me\ﬂmdleahedf a@/mor der . For
exanple, in the treatnent of diabetes, B JUN 2005 WO 02/46183 PCT/ USO
V476S9 especp%\thiﬁt’?’yﬂ)%gqIGOdK%W@%Z?aQ’gJBM?&?NG of Formula (1) or
pharmaceufi cal conposition thereof may be used in conbination wth other
agents, especi al lﬁi[ insulin or antidiabetic agents including, but not

G¢0

limted to, insul ghoglpt cagorpies!s fownsckseddl asubpRohiphiitessgould have i n
sensitizers ﬁJHFi}BH‘#Le 'Hé;‘hug}‘;? rLe!‘Préa‘?HehPof d?a@étbéﬂfe%%tdl@%b’él'd‘sqi&%@ tizers
or a (gl ucosi

(such as thiazolidin dirones uani se 1n tors. The
conbi nati on 1pﬂaxdmatora@nqﬁasseand@eatﬂahnanm$aﬁyistﬂm disoedaresnpound of Fornmul a
(1) or pharmaceutical conposition thereof and an additional agent for 10
treating or aneliorating a kinase or dual -kinase nedi ated di sorder, the
sequenti & adm niSrhb@dl'rr@m:tsoéf taemmtpmunﬁth@fprEmmﬂ\@n(lbm irmudehea nmetioelit | cal

iti f and tional agent for t i or at
(i nose. or st TR AR Lt O Beasr DOAdiR PRI GRS a" B maceut | cal

conposi ti on sMMAIMhES thebStRRUiisHg dadhifsteringltd 198 shjastmceutical i S
conposition thereof and an additional agent for treating or aneliorating a

ki nase or du@Praneqseallyriigciyeamerabedsy Ngiant RMRANHE, RIFAragewifa aneous

admi ni st rat | 4m@dsiforsPRARIAL ¢h8@l@ér’é‘§5¢ﬁ%llféﬁe&&%ddt%ﬁtr@mwn@g o3
conpound of Formula (1) or pharmaceutical conposition thereof and a

separ at el pharoredatl) exemelfigsosistrba ehedisirery abeubdd0f inelke/dagént for 20
treating or Qﬁfﬁlt@@b?ﬁd/l?@/dﬁy.k' nase or dual - ki nase nedi ated di sorder. .

Embodiments of the present invention include the use of a compound
of Formula {I) for the preparation of a medicament for treating or ameliorating a

2¢  kinase or dual-kinase mediated disorder in a subject in need thereof.

In accordance with the methods of the present invention, an individual
compound of the present invention or a pharmaceutical composition thereof
can be administered separately at different times during the course of therapy

25  or concurrently in divided or single combination forms. The instant invention is
therefore to be understood as embracing all such regimes of simultaneous or
alternating treatment and the term “administering” is to be interpreted

accordingly.

30 Embodiments of the present method include a compound or
pharmaceutical composition thereof advantageously co-administered in
combination with other agents for treating or ameliorating a kinase or dual-
kinase mediated disorder. For example, in the treatment of diabetes,
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The term "subject” as used herein, refers to an aninmal, preferabfy a

manmal , nost preferably a human, who has been the object of treatnent,
observation or experinment. 25 The term "therapeutically effective 8folintibas
used herein, means that anmount of active conpound or pharnmaceutical agent
that elici{gobla@shi ol ogical or nmedicinal response in a #d1IS64Q/15K%6t em

ani mal or human, that is being sought by a researcher, veterinarian,

medi cal doctor, or other clinician, which 30 includes alleviation of the
synpt ons of edRecially dxee Hutiakrtedraiermpeynsgofirasauiad(l) ormi@rgerepiicdbus nat ure of

t he PKC and ﬁ}ﬁ) f | Lo 9@% I i i ; rovi de
incentive to proddsﬁggthg%\ﬁ?ﬁga gétfé:%%dv'e %w anlgnegﬁ%ﬂgnﬁ“%ﬁﬁb%%g}p WO
02/ 46183 PCTihdlB0t 4TI BDetin hgeits ircbuditg, \beih noHenited tdeimselinisemwasgogueng

| i nkage of certain ispforns to. disease.states .it s reasonable to assune
that T nhi bi t6F5 2oBlRAIRRsE nglit SRR Ihicindy Rt aP TIIERRC i sof or s or
to a GSK j sofipistneehaliih\senbBizéR§s@itas thi2Kdinsdlo Y dreafueniesatd, ot her
protein ki nases are superior therapeutic 5 agents. Such conpounds shoul d

denonst r at e Yreasidasedphibérey and | ower toxicity by virtue of their
specificity. Accordingly, it will be appreciated by one skilled in the art
that a conpound of Formula (1) is therapeutically effective for certain

ki nase or dual - kiThgseemiidatiareerodielmomarised sgeedmimstraiomefcutanpenncodt  t he

di sorder by } i d - Kl i.ahi hition, . ess of a
10 conpound %frhﬁgatr mﬁ%&keﬂ?ﬁ%ﬁ?@ca@’g%g? %'g%%%eﬁ%ggeéﬁ grdnﬁhaq'q%%hggg&ﬁh i bitor
can be det erentingdr accdicdting & kindseomditdhtithasdinscliaise disoetar| theand 't he scope
of such use_inclu es, use, in one or nore kfidpase 0{{ dual - ki nase nmedi at ed

di sorders. TiEHERER @AMppSratign,ohq ForgRaung ofipinulg AL PAIRSe i sor ders” as
used 5 her&inbositioel tHeef anddniidiphal 4gent &5t tledting aF dimelaaekdy ar di seases,
di abetes, diabetes-associ ated_ di aorders, i nf | anmmmat or% gi seases,

i munol ogi cafNas§ YSH@EKEasaMGHAEH GO ABBIYEHSN ObAPEPBEREXItcl sor der s
and CNS di SOénﬁﬁdo%itio%dﬂitélﬁiﬁ?%@ﬁp(ﬂJrﬂﬁﬁ%‘imh%c(k)t&%haﬁﬂgc@ti@alnm limted to,
acute stroke, 20 heart failure, cardiovascul ar i schem a, thronbosis,

at her oscler ogingpositippdbptednsneAn adedoaalbadest fardteptng af we&fr_aémaat urity or
age-rel ated gRed &Irduag.m%egrn%dié}ed ddoRRG R thd BSIHElsR difeithidbdependent

di abetes or Type Il non- .
administration of a separate pharmaceutical composition containing a

compound of Formula (I) or pharmaceutical composition thereof and a
separate pharmaceutical composition containing an additional agent for

20  treating or ameliorating a kinase or dual-kinase mediated disorder.

The term “subject” as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,

observation or experiment.

2
wi

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the biological
or medicinal response in a tissue system, animal or human, that is being
sought by a researcher, veterinarian, medical doctor, or other clinician, which

30 includes alleviation of the symptoms of the disease or disorder being treated.

The ubiquitous nature of the PKC and GSK isoforms and their important

roles in physiology provide incentive to produce highly selective PKC and GSK
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i nsulin dependent diabetes nellitus. D abetes-associated disorders include,
and are not limted to, inpaired glucose tol erance, diabetic retinopathy, 25
proliferative retinopathy, retinal vein occlusion, macul ar edema, 08 JUN 2005
cardi onyopat hy, nephropathy or neuropathy. Inflamuatory di seases incl ude,
and are no{ygdJ.nkfked to, vascul ar perneability, inflammatpepysiagidana,
rheumatoid arthritis or osteoarthritis. |Inmunol ogical disorders include,
and are not |limted to, transplant tissue rejection, H V-1 or imunol ogical
di sorders t righibéarsorGigen threetvidenuestbrognsitingristhaigatdf eartaiDdsefemas i cal

di sorders in , e Lm 0, as) Ihe kOSS, Qr

bal dness. O@%%%Sﬁ %[g{égdﬁsorre%génsaqlﬁgq %%gjﬁeatﬁapﬁg[blétgﬁlo%m@npgéﬁé:to%rgcancers or
tumor gr ow hsdlsdiivh tasnbroeasd PKEAY mbformkiod ey GSkbisatisierreladivata the athecol on
cancer or |eykem roliferative angiopathy and 43 0. 8 JUN 2005 WO

b2 46188 T (C-268 B3R ealeran B e SRS Rinater Afk SRl LB M onpounds of
Formula (9) ned) 80EHBEpbONdCARIT Berhamtradd groatsh effidey dnbesvagy. CNS

di sorders include, and are not | chroni c pain, neuropathic pain,

ted to, chror .
epi | epsy, chiPgiite bhéW@d&&ww%ﬁﬁy- BrRIrinetng M'&%EP@@C@&%W PR or
Al zhel mer ' s giR8aA e aflResl RSSOl HGNINAS HRGBb QAN PElive N C

depression or neurotraumatic, cognitive decline and ischem a-related

di seases { asceitairekinpse of dhalddnaseduadialetrdisarderatoa@spd Ondhe cnodytatioref i njury or

surgery) or 4ransi ' 1.G; Si.  r:om C. ryTtHég?% r y or

ot her transiﬁé]ﬁt & sfc%lebrx %&%@%ﬁr‘lﬁ%ﬁs ?.Ug%ﬂ%gr? 'gh"g)ﬂﬁgf enbo |ﬁJr|rr\l,\e:\f’lté c%%{a met hod

of treatithg oomgowld arfatrmatp @) asla Seledbve kirhschdratlidi-kase dhitgiooopn bensi st i ng
ders col ogi cal

of di abet es-associ ated di,sorders de t ol ogi,cal. di s o)
di sor der s antPEEHPY FCRAFGS 15 Biethidsdlato s e eia Ase BF SEPRRM Gt or i ng t o
a subj ect i nugiirdiuabs Lseai onbr @ord kisaspedutainkbge elddstet dgoamrsnt of a
compound of Formula (1): H Nom Z R3 kN NX N ,RlL Fornmula ([)
Therefore, the term “kinase or dual-kinase mediated disorders” as used
i35  herein, includes, and is not limited to, cardiocvascular diseases, diabetes,
diabetes-associated disorders, inflammatcry diseases, immunological

disorders, dermatological disorders, oncological disorders and CNS disorders.

Cardiovascular diseases include, and are not limited to, acute strcke,

20  heart failure, cardiovascular ischemia, thrombosis, atherosclerosis,
hypertension, restenosis, retinopathy of prematurity or age-related macular
degeneration. Diabetes includes insulin dependent diabetes or Type II non-
insulin dependent diabetes mellitus. Diabetes-associated disorders include,
and are not limited to, impaired glucose tolerance, diabetic retinopathy,

25  proliferative retinopathy, retinal vein occlusion, macuiar edema,
cardiomyopathy, nephropathy or neuropathy. Inflammatory diseases include,
and are not limited to, vascular permeability, inflammation, asthma, rheumatoid
arthritis or osteoarthritis. Immunologicai disorders include, and are not limited
to, transplant tissue rejection, HIV-1 or immunological disorders treated or

30 ameliorated by PKC modulation. Dermatological disorders include, and are not
limited to, psoriasis, hair loss or baldness. Oncological disorders include, and
are not limited to, cancers or tumor growth (such as breast, brain, kidney,
bladder, ovarian or colon cancer or leukemia), proliferative angiopathy and
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15 wherein RL and R2 are independently selected fromthe group consisting
of :  hydrogen, Cl_Bal kyl, Cz_8al kenyl, C2_8al kynyl (wherein al kyl, al kenyl
and al kynyl are optionally substituted with one to two substi tuen[PEJUN 2005
i ndependently selected 20 fromthe group consisting of -O(Cl_e)a

- O (C1_8) alykyhnaéks -O (Cl.8)al kyl -O- (CL. 8)al kyl, -O (Cl_ggpbklirde H2,
-O(Cl_B)al kyl -NH (Cl.8)al kyl, -O(CL.8)alkyl-N (C1L_9)al kyI]2

(CL.8)al kyl -S-(CL1. 8) al kyl -0 (C1. 8) al kyl SOZ(Cl8aI yl,

( Cl1. 8) al kghgieggnagig? and. m@éﬁssf%lf%ﬁorwnﬂw( CermgylaiR s, ah adjunct to

o 07N, gRReg e Rl rad GRS A B R Ut s

PCT. / US01/ 47 6i0itedt 10; Ohradiq G1iB) raﬂzu(ype}tmc ca, EQjleryyalchydnicCiedyrbtiegenerative

O
o
O (
O
15 Lo e
o ge)
o

C B)iil kaé séﬁ(lﬁ)pl'hilb'héﬁmﬁ)xablépﬂessnorlﬁrﬁé?l,lroB)aahWIb ﬁg@)tw&[d(eﬁlm@&@di kyl] 2,
OH ,
NN, e sparey o & el AP LT BEgH st phemic:
(C .Bal kythoke, Priurés or%hﬁtjelﬂ}’)' orrdnSienBlsahdnilc, strok- {er c%)r@rhd?}ibr@s(sc B) al kyl,
(C . B)alkyI-O(C e)al kyl-OH, -S-(C, - 8a|ky| (C 8) al NH2
-S(C, - a) al kKHOEY(, df%%féra{gﬁlenwcwm%%{ldﬁw
-S-(C, -8)al kyl -O (C, .8)al kyl -N[ (C, -8)al kyl ]2, -S-(C, -B)al kyl-NH(C .e)al kyl,
10 -S02-(C, . 8)al kyl, -S02-NH2, - S02- NH—éﬂ@ 8)al kyl, -S02-N (C,-8)al kyl]2,
anmino (8ubsti t utlednatier e dimpstoftamea dmﬁégén@enamh@r@tu@taed fromthe

22 ey ot oyt Sepfir S B R he opRtoliine A 8 s kI,

-(C -8)al kyI dédhha(t@pg@?h(ﬂlktyﬂd;ers o@@lo@ﬁalld@drdu[s(e@d &rdvakgéiv@ys system

-(C, _8)al kyl - al k 8 8) al kyl

SO(O)-NH2, - G%GMC%‘EP”%S‘%FE”\“‘ te&ﬂ‘b {ﬁ’@g&é& ”Fﬁd]%if ggatméégf (C,_B)al kyl,
- S02- NH2, - S@2rddidutiCaltyegfédckiyd amoboReiN ¢Enpd@)rad &fyFdrenula ¢IE( N) - NH2, aryl and
aryl (C, _8)al kyl (wherein aryl is optionally substituted with one to three
substituents independently selected, fror]the Zgroup consi sting of hal ogen,

C, -3al kyl, C, -3al koxy, am no (substi two substituents 20 sel ected
fromthe group consisting of hydrogen\and/C, . 8al kyl), cyano, hal o,

S-
S

Formula (I)
15  wherein _
R'and R? are independently selected from the group consisting of: .
hydrogen,
C1.salkyl, Cagalkenyl, Cygalkynyl {wher-ein alkyl, alkenyl and alkyny! are
optionally substituted with one to two substituents independently selected
20 from the group consisting of -O-(C1.g)alkyl, -O-(C4.g)alkyl-OH,
-O-(C1.8)alkyl-O-(C1.g)alkyl, -O-(Cy.g)alkyl-NH,, -O-(C1.g)alkyl-NH-(C4.g)alkyl,
-O-(Ci.g)alkyl-N[(C1.g)alkyllz, -O-(C1.g)alkyl-S-(C1.g)alkyl,
-0-(Cq.g)alkyl-SO2-(Cy.g)alkyl, -O-(C1.g)alkyl-SO2-NHo,
-0-(Cqg)alkyl-SO2-NH-(C4.g)alkyl, -O-(C1.g)alkyl-SO2-N[(C1.g)alkyl]z,
25 -O-C(O)H, -O-C(0O)~(Cy.g)alkyl, -O-C(O)-NHa, -O-C(O)-NH-(C4.g)alkyl,
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(hal 0),-3(C, -8)al kyl, (halo)1.3(Cl-8)aikoxy, hydroxy, hydroxy(C, -8)al kyl and
nitro)), cyano, (halo),-3, hydroxy, nitro, oxo, heterocyclyl, aryl and
heteroaryl (wherein heterocyclyl, aryl and heteroaryl are optionallfyJuN 2005
substituted with one to three substituents independently selected fromthe

group consyglhngspf 25 Cl.8al kyl, C, -5al koxy, am no (subﬁéf/{,gﬁgel(gyvith t wo
substituents sel ected from the group consisting of hydrogen and Cl. 8al kyl),

Ry oxy( G, -8) a Ko CANENI- el “Ciscen 26 il o EM ciByE R,

-0 -0 (C,, B)al-byic,. a@(@b@mrw C1§ﬁlkyf3(3@)ﬁ|?(r€3(193|@)a| kyl, -C(O-N+aryl,
-C(0-N(C -8)al kyH At ré' S0z.arul’, 5 0 8 JUN 2005 1)
02/ 46183 PCT/ USEr( 1#?7‘6&9@ R WHzarfer(Get) @';kéﬁla@(ﬁ -NiHer-eRkYhryl and het er oaryl

are optionally seies L ied o) N apmgie, Hoge ebsietsryis dasependent |y

selected fromthe rou con5| sti of Cl Bal kyl é C2_8al kynyl ,
Cl_Bal koxy3 -C(@? Oeﬁ@)s)adkyl §)(@D Rz, -C Ndm#ﬂz, -GQ)NID(Copayal kyT,

AL, Db OB SaS U 12 -

-S02-N[(C1_8) al kS#(pZB)aa«yi - 0( q@w&yn -Su(Cad)alyl-B-(Gre)allsHEH T t uent s

el ko Lo aarEy RO i RIP. R Sekebb s RGN s>gf"<vﬁa' ot
16" Los (0 5 o oD %@Nﬁz@a”‘m (A Bl L @1(‘@”( B ko1 ey
OTOPSINE BRIt o oMYt t B S A1y QRS (o3 K e

e LSF”“ ' A PRRAREb 3 SeheuLhOTIAdE B APy RSk Hlealofy o pOE
1?(_ O)S Og} g 81 8 a:cbp!‘lsistlngﬁ()ﬂ)yd\dt@en -SC(I);(B@&K:_NBQCQQ%?Q/) Al daalkynylC(( O) 8 N[WEBI)mtﬁ(a: i(gl ] 26
a a an
-C(NH) - NH2) , cya %?ﬁg ‘I(}‘héf'%)(l é(‘gf k’& &ﬁky?& SXC("MT'\%? %% ¥igy al koiy-
hydroxy, hydr oxy(cQB)aamJM{m1, élsz cag mlkyt s((@lg,\amaﬂ ky( O)a(ofl Jalyet eroaryl and

-(G9%)a IkyI het er oar yl up consisting of N
and CR5; KRB and RPHPH 1ﬁ§f@ﬁ’éﬁ@éﬁi Nj‘zs@ @é‘ﬂ\{ﬁj @rﬂwfh‘*(!('h@ ol ezt i ng of

hydrogen, -802-(C1.s)atkyt, ~-S02-NH,, -SO2-NH-(C1.s)alkyl, -SO2-N[(C1.s)alkyl]z,

-C(N)-NHy, aryl and aryl(C+.g)alkyl {wherein aryl is optionally substituted with
one to three substituents independently selected from the group consisting
of halogen, Cisalkyl, Cq.salkoxy, amino (substituted with two substituents

20 selected from the group consisting of hydrogen and C1_galkyl), cyano, "nalo,.
(halo)4.3(C4.g)alkyl, (halo).3(C1.g)aikoxy, hydroxy, hydroxy(C.g)alkyl and
nitro)), cyano, (halo)1.s, hydroxy, nitro, oxo, heterocyclyl, aryl and heteroaryl
{wherein heterocyclyl, aryl and heteroaryl are optionally substituted with one
to three substituents independently selected from the group consisting of

25 Cy.salkyl, Cq.galkoxy, amino (substituted with two substituents selected from
the group consisting of hydrogen and Cy.salkyl), cyano, halo,
(halo)1.3(C1.g)alkyl, (halo)1.3(C+.g)alkoxy, hydroxy, hydroxy(C.g)alkyl and
nitro)},

-C(O)-(C1-g)alkyl, -C(O)-aryl, -C(O)-0O-(C4.g)alkyl, -C(O)-O-aryl,

30 -C(O)-NH-(C1.g)alkyl, -C(O)-NH-aryl, -C(O)-N[(C1.g)alkyl]2, -SO2~(C1.g)alkyl,

-SOz-aryl,
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Cl. Bal kyl , C2_Bal kenyl, C2_8al kynyl, C _Bal koxy, -C(OH, -C(O-(C1_8)alkyl,
-CRH, -C(0O) -0 (Cl_8)alkyl, -C(O-NH2, -C(NH)-NH2, -C(O-NH (CLl_8)al kyl, 25
_C(O-N(CL 8)alkyl]2, -SH -S-(C _6)alkyl, -S02-(C-8)alkyl, -S020RHYN 2005
-S02-NH- (G _8)al kyl, -S027N (C1_8)al kyl 12, am no (substitut ed with two
substi t uenkg ohidgpendent |y sel ected fromthe group consighi g Qfsshydrogen,
Cl Bal kyl, C2.8al kenyl, C2 8al kynyl, -(Cl_a)al kyl-NH2, -C(O-(G .a)alkyl,
- O - O(Cl a) al kyl, C(O) NH2, C(O) NH (Cl_a)al kyl, -C O

"N (G _8) al kel and etercmog-{nbierah ankghg hesEaaiyiHare opsoRalHsubstitugcawidy | |

Cubsti tuted w PR [T eS aues hainisephteSTas BRI ook R RHBogr ovp

consi sting of Byd CAGIRNSI, IR C V1% 8% RCTO 4141689
consi sting of 8alﬂk§%4§8§k ZRIRGOS CHENOR) LEIBH POTOVES i

NHD O%E %823a| kyl |
(O -0 (C . B) al%ysH] (el 60 HeerC (Bbﬂir Nga. -CLQRG-(Rp-00ekvB) al kyl ] 2,
-S02- (d . $) al kydoy: ,ﬁfg@] m{%al o ng:?dé%s aidy alsionlc, )§Q@r h&@gm_% ) al kyi]2 and

- C(NH) - NH2) , cyano e)al kyl"- haI 0)1 B) al koxy-, 5
hydr oxy, hydr o@(()gNl—Boalgmlkyl S@zt-N[(()C1 a2, a(rﬁi(ﬁosﬂbktythtearvyrth twloet er oaryl and

-(C 1.8 )alkyl -heteroaryl ; and Z are, i ndependent |y selected fromthe
group consi st i AgPituents gdeppp@q)tly sgirsieHre: thRiorevm gREsisting PEBY4rageN-one of Y

2
and 2 is 0 andcit Qﬁkﬂtb%alkéwyl% Sekgryedcl DAR/LR, SCRORGARIRAL I o of O, S
i ogen el o) Caarlyl, DR KO- Nf“d@aﬂ%@hyp (QWNEsb)lkley |

| kenyl and al 5. ont t

2ub§wt uentsal %(g%gc 2%{(%y é;% g@ §Id/f ro&é @%&BE%&; ?%%k&ﬁ@&(‘# am no

(substituted WETMNH)WIHSK BETIMd- ((B‘rbt)@lkyls(sﬁllfmém@rﬁmom Mtgtugnwwltlaomi sti.ng of

hydrogen and G . Bal kyl ), cyano, hal o, %dr oxy, nitro, oxo, %[ and

het eroaryl }, aﬁybswtﬁétd@tpéa‘#%“ﬂﬁﬂlﬁﬁt@ oy the CERHP FrasiStiBa Pl hydPEeHpt i onal |y

substituted w 3 R | ected fromthe
?\hsal%Q %%S‘alﬁwv@géwﬁ&l Egi@%&g! QAg ?g@g?1sa”§ﬁ

group consi sting m no uted with two

substituents se@(é})t@dcﬁ sathyl, tfﬁ@)gNUmpCé@hble@mgaim -BQr-bfens)aidllci _8al kyl ),
cyano, hajo, hygdhoxy angy MALAH, -SO,-NH-(C1s)alkyl, -SO»-N[(C1.g)alkyl]s and

—C(NH)-NHg), cyano, halo, (halo).3(C1.g)alkyl-, (halo)q-3(Cs-g)alkoxy-,
hydr'oxy, hydroxy(C+.g)alkyl, nitro, aryl, -(C4.g)aikyl-aryl, heteroaryl and
-(Cq.g)alkyl-heteroaryl}; ;

20 X is selected from the group consisting of N and CR®;

R® and R* are independently selected from the group consisting of hydrogen,
C1.salkyl, Cagalkenyl, Cogalkynyl, Cigalkoxy, -C(O)H, -C(O)~(C4g)alkyl,
-CO3H, -C(O)-O-(Cqg)alkyl, -C(O)-NHz, ~C(NH)-NH,, -C(O)-NH-(C4.g)alkyl,
25 -C(O)-N[(C1.g)alkyl]z, -SH, -S-(C1.g)atkyl, ~-SO2-(C1.g)alkyl, -SO2-NH,,
-S02-NH-(C1.g)alkyl, -SO2-N[(C1-s)alkyl], amino (substituted with two
substituents independently selected from the group consisting of hydrogen,
C1.galkyl, Cogalkenyl, Cogalkynyl, -(C4.g)alkyl-NHa,, -C(O)-(C1.s)alkyt,
-C(0)-0O-(C.g)alky!, -C{O)-NH;, ~-C{O)-NH-(C4.3)alkyl, -C{O)-N[(C5)a .\y]z
30 - -80,-(Cq.g)alkyl, -S0,-NHj, -SO2-NH-(C1.g)alkyl, -SO2-N[(C1_g)alkyl]> an
-C(NH)-NH,), amino-(C4.g)alkyl- (wherein amino is substituted with two

substituents independently selected from the group consisting of hydrogen,
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25 and pharmaceutically acceptable salts thereof. A conmpound may be

adm nistered to a subject in need of treatnent by any conventional route of
adm nistration including, but not limted to oral, nasal, subling@ JUN 2005
ocul ar, transdermal, rectal, vaginal and parenteral (i.e. 30 subcutaneous,

i ntranmusculyarpzé1@t radermal , intravenous etc.). 47 0 8 JpiNy/2OQRA76s»V O

02/ 4(183 PCTI US01 /47659 To prepare the pharmaceutical conpositions of this

act tve i nar oot efit 8 CrRRREE Erge B R N SraR TSR 27 f or

according to CE{G(G\)){O ahad)alkyihal(maéﬁﬂbt HC@)- Mldqﬁw)radthgC(@)cNquu)eBgyl]%mi ch
carrier my ta ty. rm

prepar at i o% des%’r@dwf @? "a’gméﬁzs'\fé%t %QF\W% ‘Sgg}ﬂ étg%ﬂhgﬁ ﬁ%l?rjé) Sui t abl e
phar maceut i cal UC Qﬁﬁ%ﬁﬁﬁfé nbak Ib,e(h%i:ag{{f \é\@gky. k(p‘gm Egﬁ(ogyt

Descriptions of so ese pharm acce *abfe carriers may be
found in Bhe Hahytionk hglirokin e, nital, aE&c(@i Salkg; arylpheﬂermyeldarhny t he

Aneri can Phar maggut.i a]l Associ ation and the 10 Pharmaceutical Society of
Great Britain. ’Eﬁ?@ﬁ‘ A8l ati ng phar maceutical conpositions have been
described in nunmerous publications such as Pharnaceutical Dosage Forns:

Tabl et s, Second Edition, Revised and Expanded, Volunes 1-3, edited by 15

Li eber man, et’ a'l‘dl%m&@@?”tb/a?e'%%%ﬁémﬁﬁﬁ@EGU%‘P%“@%? Qusdi(ddetibns,

Vol urres 12, edidefhiby. Wit e stbyiah trat 818 oPhaIERE RUbIR nBRRRGE; For o

Di sperse Systems | Gnmes 1- , ited by Lieberman, et al.; published by
Mar cel DeMker, $Q¥%C‘Ee<200ﬂhth§r9§9m Fﬂ@'ﬁ'ﬁ@lﬁ%éh&@ﬁhﬁ”‘éﬁﬁrﬂfﬁs@ﬁd on of the
present | nvention in Ii qui d dosage formfor oral, topical and parenteral

adm ni stration, any of the wusual pharnaceutical msdl a or excipi ents may be
enpl oyed. Thi tsfsehededcfmrnlth&jgmgewﬁ@lsm ouch as suspensions (i.

col | oi ds, mh mg& ﬁg sperS| ons) and solutions, suitable carrl ers and
additives incl D 9e 'not limted to 25 pharmaceutically acceptabl e

wetting agents, afkysRSESRENS, CSlaReayil @iHePdin A0EN tikenyt amgchm?w] @re PH control
agents (i .e. buffers), osnotic agents, coloring agents, |'avors,

fragrances, . pr@wﬁx Sw@éltt(ted wlthtqmed@rﬁwqa @Ub$ﬁt@¢rdb|lrmepgﬂd&mth/ SeéEtQteq and a
Lleqw d Vehl cle IP? 1t ngr rLrP c%snshng o¥ ammo @ubst Ste%onﬁ'xo%ngusbsti{uen c.d above will

selected from the group consisting of hydrogen and C.salkyl), cyano, halo, -
hydroxy. nitro, oxo, aryl and heteroaryl},
aryi and heteroaryl {wherein aryl and heteroaryl are optionally substituted with.
20 one to two substituents independently selected from the group consisting of
Cisalkyl, Cq.galkoxy, amino (substituted with two substituents selected from
the group consisting of hydrogen and Cq_galkyl), cyano, halo, hydroxy and

nitro};
25 and pharmaceutically acceptable salts thereof.
A compound may be administered to a subject in need of treatment by
any conventional route of administration including, but not limited to oral, nasal,

sublingual, ocular, transdermal, rectal, vaginal and parenteral (i.e.

30 subcutaneous, intramuscular, intradermal, intravenous etc.).
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required for each liquid dosage form 30 In solid oral preparations such as,
for exanple, powders, granules, capsules, caplets, gelcaps, pills and

tabl ets (each including imrediate rel ease, timed release and sust dithddN 2005
rel ease formul ations), suitable carriers and 48 0 8 JUN 2005 WD 02/46 183
PCT/ USO v4{a$8,afdi tives include but are not limted to dctentSeso

granul ating agents, lubricants, binders, glidants, disintegrating agents
and the |ike. Because of their ease adni nj strat | bl ets and capsul es

represent the nos OQW?%BW”@%F“CS&I%@B@S'%”?Oé W{‘V‘?rﬁ'oﬂh%‘ho&ase solid

phar maceut i ¢ahore @bkRUAIABEFSMPYIILUS bl s&it BBRII¥adhe bEtiieipbfeabnttighl ets may be
sugar coated, gelatin coated, filmcoated or enteric coated by st andard

t echni ques. W@%ﬁﬁ'&irﬁ@'ﬁ@é@ﬁ vithp RherpaesUticaearfriragearding fo exsweational per dosage
unit, e.g., ptn%g%gt%] euti AR unefhgggéhmcﬁdﬂseﬁ/hlcﬂrbarrt]&arﬁgffmfelg wiiRd, ?Q@tl i ke,

an anount of e aCtIV I'ngr €di ent "necessary t I'ver an ef ive
dose as déscof hetsalepeadingloé tghtormed @redacaioncderiedifor adsinfsénatiom (el |

cont ai n, per ni t dos t ab. I e e nj ection,
cupposttory. TBek EGTRAR - ehe PRmat B8l A RBRET P B Ryl Sbout 300
ng (prefer ablkysowﬁﬁ@ﬂ‘ie&bOUDeQ:rQﬁloﬁ@of émn@bbthmbsé@ﬁan‘gaceamdaumcepwbﬁ erably,

from about O. 0 ny 1 .a dosage of from
about 0.001 ﬁﬁyr% %FJJHBfi 50 2RG 5m about 0. 01
ng/ kg/ day tOpabmsﬁed hMrKQﬁﬁﬁMDhar@u@Seutmrﬂsﬁﬁt@h&mw‘thefr0m about 0.1

ny/ kg/day to about 30 ng/ kg/ day) Preferably, in the nethod for treating or

amel i or atifng "haknacaidicay S?ﬁ]%ﬁ’ ﬁﬁ%%teB” #Edi at ed di sorder described in the
present invention and using any of the 20 conpounds as defined herein, the
dosage formw ||l contain a pharmaceutically acceptable carrier containing
bet ween about 0. 0Methpderd fammlagns plirdmapeitical gprapesitignshavediea@®en about 5 ng

and 50 of sw tabl e
for t hengrmde d% 2 mqﬁ?]g?% é?l?%ﬁubslg?be(%rgg%] Cﬁ%%g—émgm——%g%ﬁé RSyt Bfis:

vari ed depend]é@@j:rﬁmonﬁlédﬁ@@uﬂewﬁedmndﬁmh@d% \alibjes i s3, edited QEVEI‘I ty of

the conditi on, %nﬂgntéz%{f‘t %ﬂaﬁﬂ&'ceﬁlﬂgai@d%gg”%rgg@ ﬁgren%mllhﬂ%cﬂgettogjl@e use of
ei ther dai'ly adm nrst

Volumes 1-2, edited by Avis, et al.; and Pharmacettical Dosage Forms:

Disperse Systems, Volumes 1-2, edited by Lieberman, et al.; published by

Marcel Dekker, Inc.

20 In preparing a pharmaceutical composition of the present invention in
liquid dosage form for oral, topical and parenteral administration, any of the
usual pharmaceutical media or excipiénts may be employed. Thus, for liquid
dosage forms, such as suspensions (i.e. colloids, emulsions and dispersions)

and solutions, suitable carriers and additives include but are not limited to

25  pharmaceutically acceptable wetting agents, dispersants, flocculation agents,
thickeners, pH control agents (i.e. buffers), osmotic agents, coloring agents,
flavors, fragrances, preservatives (i.e. to control microbial growth, eic.) and a
liquid vehicle may be employed. Not all of the components listed above will be
required for each liquid dosage form.

30

In solid oral preparations such as, for example, powders, granules,
capsules, caplets, gelcaps, pills and tablets (each including immediate release,

timed release and sustained release formulations), suitable carriers and
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Preferably these conpositions are in unit dosage fornms such as tablets, jO
pills, capsules powders, granules, |ozenges, sterile parenteral solutions or
suspensi ons, metered aerosol or liquid sprays, drops, anpoul es, aulldi HiNe¥ibor
devi ces or suppositories for admnistration by oral, intranasal, sublingual,
i ntraocul ayo daRsdermal , parenteral, rectal, vaginal, | p8agdiegoor
insufflation 49 0 8 JUN 2005 WO 02/16153 PCT/0 50 1 /1765 9 means.

Al ternatively, the conposition may be presented in a formsuitable for

once- weekl y addiyrseinplode Wiy aeeomat imited de ddvents. arariiaiiig @gerds librsintshl e sal t

of the actimdg@gpﬁms, cﬁHﬁ{éiggar?in}g%eq?sc ggaké.abbcaﬁ%voﬂgergggeésﬂ to

provide a depot eparation ramuscu I njection. prepari ng
sol i d phar naedminigedtioootabtets thd nspsuleshrepseseabihet mosttayaniagenes padl acti ve
ingredient ig mxed.wth a pharnaceutical carrier, e. venti onal
tableting i ng?%%eetm'gogﬂcw 'aﬁfﬁ?e%cf“g ,p |rrH§%‘?ust',%alat%Eﬁ8§rlsvaé§?’BV'BFEIVnt egrants,
| ubricants, amipl@gebenfeddsiredniibiitd daptbe. sugar tadibe, ghildtireddzged, fithudatedlO but
are not limted tq, starch (tlcgsj corn, wheat, or potato starch, which may be
hydrol i zed), ©f %’@Fﬂgéoitﬁpgﬁuﬁ R RPNy | ed or anhydrous), sucrose,
sucrose- based diluents (confectioner's sugar; sucrose plus about 7 to 10
wei ght percent invert sugar; sucrose Plus about 3 weight percent nodified
dextrins: sucrosel gpPiamasgstieal sogwesitigppherein W¥icgRiaihdies RsagmVRiLt sugar
about 0.1 togQ ZaMet Gabsdie, ;F’&L&é?%'e_%%rﬁ‘,%ééﬁ&nﬁﬂ@n%ﬂé‘%,léﬁ‘a?ﬁ&ﬁ{t%?e) :

dextrose, inositol, mannitol, sorbitoi, rnici-ocrystalline cellulose (i.e.
AVI CEL TM mi theoeqtiysingredigst regessiyde delivadiansgiicstive epseragdexsribey, di cal ci um
phosphate, c I i r e i trd nd t he
e Sutt abPeott nis & ikl cBirBosittik fod AELALS. He ONERBLEATC Loaci a
gum guar gummitta.agbebéeit tappum, pswdeo sdectpel stppositaq, tasposd|l atdatheh, and

cell 0% o e Sy BT 78 B PR AR O e, and
the Iike), watasosdDObheg 2o, dicsperefetably, bbmieaat 0i1. g to abgitrB@magadd and
S e 19E SOk TRFISR) 4T3 ADSAOesh bhEBLEoor B EbbeR Ao 022, (-
pol ysacchar i gryiagdsls(prérerdomifforsab®eloyyi myglkeydayabisdene10o peyrgreihacr yl at es
and pregel at !'slchlj ,Zrﬁgresérggecﬁggly,a rgmtarp)gutl (5.%%9/%5/55?% e?bout 30 mg/kg/day).
Preferably, in the method for treating or ameliorating a kinase or dual-kinase
mediated disorder described in the present invention and using any of the
20 compounds as defined herein, the dosage form will contain a pharmaceutically
acceptable carrier containing between about 0.01 mg and 100 mg; and, more
preferably, between about 5 mg and 50 mg of the compound; and, may be
constituted into any form suitable for the mode of administration selected. The
dosages, however, may be varied depending upon the requirement of the
25  subjects, the severity of the condition being treated and the Compouﬁd being
employed. The use of either daily administration or post-periodic dosing may

be employed.

Preferably these compositions are in unit dosage forms such as tablats,

pills, capsules, powders, granules, lozenges, sterile parenteral solutions or

(V]
(-

suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector
devices or suppositories for administration by oral, intranasal, sublingual,

intraocular, transdermal, parenteral, rectal, vaginal, inhalation or insufflation
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di sintegrants include, but are not limted to, starches (corn, potato,
etc.), sodiumstarch glycol ates, pregelatinized starches, clays (magnesi um
al um num silicate), celluloses (such as crosslinked sodi um 08 JUN 2005
car boxynet hyl cel I ul ose and 30 microcrystalline cellul ose), alginates,

pregel at i n{ygads8ifsar ches (i.e. corn starch, etc.), guns fév/Es0@G@H, guar,

| ocust bean, karaya, pectin and tragacanth gun), cross-Ilinked

pol yvi nyl pyrrol i done and the |like. Suitable |ubricants and antiadherents

i ncl ude, but mgpes. néitemamwlédthwowdpatr@%/ Beragpsestedn ademnt FuifatBe for 8 JUN

2005 WD 02/ r waxes,

st ear owet bélr?(?eg\%eg , gétmngl%(?:rﬁ? ?QQS%%E faeﬁé?rh o égr o:‘/\Lg;l(e Zglg%gf car bovvax
6000, sod| unthel aztive compduum skwhza:aethe decaumitel aaiacea)ab@ad@mjdd torptauittey &

sul f at e, gpesi.um | au fate a[]agﬂrﬁ%&' |ike. Suitable glidants include,

but are not ??Qﬁttpé%loqrg{'grf Eﬂréntraé’dﬁ’sf% %ilica (i.e. 5 CAB-OSIL TMsilica
avail ablesfrom Cabot, SYLOD TMsilica available fromWR G ace/ Davi son

and AERCSI L TMS|I|ca avail abl e from Degussa) and the |ik eteners and
flavorants may bd Ydieaaing @v%@lr’@ag%‘ft% ‘Eﬂﬁé 'oinérsHﬁh ?B?at?l‘ﬁtﬁ e the

pal at abi | i t yp@cigdi@ac@VealngiRiatss hidie® witddiphhehadduticalealr ags and coatings
may be added or aP plied to the solid dosage formfor ease of 10
1@

i denti fi catietventiend taplanoingrasienie sueiees dilynp biwiers, PHESEVRSrriers are
formul at ed V‘dl@i‘ﬂtéé@nt@h@%ﬂ@ﬁggtérﬁéhhé%lsvﬁd @ld%ﬁ%V'SiﬁtaB% AreHis3h8ude,

appropriate dose of r'maceutical active with a therapeutic rel ease
profil e. 1Genkutare yot haged <t<ars¢areln §i-earcermivied’, \mrmtatmétamﬁ]awmc@enav@@ active

to 15 form aapbiAdhELataM ahl A LOTRasiblon ofARald) AtasdiatpagReOUS

m xt ure of maceu activ i nventi'on, or a

phar maceut i clahdeq dih;eo&p(tcabieetlsumrts stulg;er wtrosamhaajduyYﬁ@éOmeegrdrpmm| on will
be forned by 0 ee_commn r.anu ion b) dry
granul ati on an‘ag(ﬁk%?%rr Sncrgﬁgﬁ&snag.e eqﬁ%% eﬂc?gnﬁ\é\%%jd% Gnex{ " I’elfch%‘l%l ation
conposi ti onspias wﬁ@rﬂwgag@mus,wénghtlp@rcrmmwetttsagart bbowtca 1| Vcemmgezgdt ent is

di |y . throughout . th t t hat t it b
b char T R L L R R T DL B o R

pills and ca@&ﬁlt@smdbc@staﬂmbldéu@lb@é argnahvatEom W&mmcuﬁnéwn
subdi vided into unit 03\418 forns of the tP]/ pe descri bed above contai ning

from about Oaveilggletfrraidde Gsup ) rjcasiuitiosghate: saleumrgifata dRydrate.t he present
I nvention: ThgeilAPkette RhyBidié Sng ¥Y M) S\ihabRfbinders and adhesives include,

but are not limited to acacia gum, guar gum, tragacanth gum, sucrose, gelatin,

20 glucose, starch, and cellulosics (i.e. methylcellulose, sodium
carboxymethycellulose, ethyicellulose, hydroxypropylmethylceliulose,
hydroxypropylcellulose, and the like), water soluble or dispersible binders (i.e.
alginic acid and salts thereof, magnesium aluminum silicate,

hydroxyethylcellulose (i.e. TYLOSE ™ available from Hoechst Celanese),

N
W

polyethylene glycol, polysaccharide acids, bentonites, polyvinytpyrrolidone,
polymethacrylates and pregelatinized starch) and the like. Suitable
disintegrants include, but are not limited to, starches {(corn, potato, etc.),
sodium starch glycolates, pregelatinized starches, clays (magnesium aluminum
silicate), celluloses (such as crosslinked sodium carboxymethylcellulose and
30  microcrystalline cellulose), alginates, pregelatinized starches (i.e. corn starch,
etc.), gums (i.e. agar, guar, locust bean, karaya, pectin and tragacanthb gum),
cross-linked polyvinylpyrrolidone and the like. Suitable lubricants and
antiadherents include, but are not limited to, stearates (magnesium, calcium
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novel conpositions may also be fornmulated in nultilayer tablets or pills to
provi de a sustained or provide dual -rel ease products. For exanple, a dual
rel ease tablet or pill can conprise an inner dosage and an outer d@<agieN 2005
conponent, the latter being in the formof an envel ope over the forner. The
30 two conpenendiss can be separated by an enteric |ayer, whi/gkiaedsyes to
resi'st disintegration in the stomach and permts the inner component to

pass intact into the duodenumor to be delayed in release. A variety of
material s cadheodiymysteasic aqibHalernvaescstealryal: kericcasid isRgyim shiefdemt eri al s

including a DHfélﬂnécharb%Jov& Aﬁ’oobUBlar%%%x 6@@00%04@%%4?@%&&% befi7&49,

polyneric materials such as shellac, cellulose acetate (i.e. cellulobse

acetate phtirdium eretatel spaiumy laundsulfete. pragnesianelauny suiéte sne the like.
met hyl cel | ul §l§?aé>lé3€§%|t?fn%mld@ygutoé% P Rt 88 *%%’1 agc%rb%kg@esﬂ?@ e succinate,

met hacryl at ate copolyners, t hyl
met hacr yl at eCAI@JS}ImE\r silica a\mjlabhae‘rcbm KZeaboSLSYlaEDIrﬁEtﬂ' sﬂ&bwsekamabbatw Ray al so
be made by filmcoating or ranul ati on usjing slightly sol ubI e or

"hsol bl 6 s UBACRIBS A S ABHCSHE (S AIENEvA oI RORGUaNE) 404 R TKBL s s ¢ he
bi ndi ng agens{detBhe SO d ok &ists Ry l5§aé’dé@fot&féwafb‘f§§6hﬁvﬁysﬁae kil et

granul ation may incorporate the active ingredient). These “materials include

nat ural and igipeveeiheEaiiphiiref thewee dopger @@na&@hﬂ%\aﬂﬁ colgartatang aci ds and
al cohol s (i. ﬁyé?% Lo ryl al cohol
and the i ke‘?b,angg%er oef g(?tgt ty %ﬁ%&’tcﬁet a c}hldgd%gggiorgﬁ@tr}é%%;ergfaaccept abl e

mat eri al §0t Hdentﬁ@a*i@eoﬁtt’@cﬁmg ogfcaramlsttteélc puoms,eseﬁhea@came(ﬂ zhrervm se limt the
solubility of an ctl t ve a pra one sust |ned
rel ease pr 08[18%”39 &harm Ca?agtwé ipcrﬂv'fj%@nr?gv% %8@86059”? ons of the
present i nvéoye ofnheérwa:beaaenmwlmm edhfanmembéuncséleaée oiofier al | y or by

injection include, but are not limted to aqueous solutions, suitably
flavored syrups, aqueous or oil suspensions and flavored enul sions with

edi bl e oi I's such @snearaty wleseedrriird are r%&e&@ﬁﬁﬂ[ﬁe@ih'arm@é&ﬁlﬂﬂﬂacﬁllé t®r peanut
oil, as well_as elixirs_ and sim|ar g har maceut.i cal vehicles. Suitable

sus pend| hYy A§ERESHIgPreiiByREon SGEIReRLPE 8N taNiRg E@Q”Wﬁf‘ﬁ%'ﬁ BixgHg Nat ur al
guns such aSLhe%ﬁéﬁhécaLﬁiﬁéfachv@'cﬁ'tmﬂ,ain‘éséht iBveRioAPYt £PBadhaticNasfy sodi um

alginate and the |ike), guar, karaya,

acceptable salt thereof Generally'the preformulation will be formed by one of
three common methods: (a) wet granulation, (b) dry granulation and (c)dry -
hlending. When referring to these preformulation compositions as

20 nomogeneous, it is meant that the active ingredient is dispersed evenly
throughout the composition so that the composition may be readily subdivided
into equally effective dosage forms such as tablets, pills and capsules. This
solid preformulation composition is then subdivided into unit dosage forims of
the type described above containing from about 0.1 mg to about 500 mg of the

25 active ingredient of the present invention. The tablets or pills containing the
novel compositions may also be formulated in muitilayer tablets or pills to
provide a sustained or provide dual-release products. For example, a dual
release tablet or pill can comprise an inner dosage and an outer dosage

component, the latter being in the form of an envelope over the former. The

W
<

two components can be separated by an enteric layer, which serves to resist

disintegration in the stomach and permits the inner component to pass intact

into the duodenum or to be delayed in release. A variety of materials can be

used for such enteric layers or coatings, such materials including a number of
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| ocust bean, pectin, tragacanth and xanthan gum celiul osics such as sodi um
25 carboxynet hyl cel | ul ose, methyl cel lul ose, hydroxynethyl cel | ul ose,

hydr oxyet hyl cel | ul ose, hydroxypropyl cellul ose and hydroxypropyl 08 JUN 2005
met hyl cel | ul ose and conbi nati ons thereof, synthetic polynmers such as

pol yvi nyl wBYs4QAk] done, carbomer (i.e. carboxypol ynet hyl gagysanekse

pol yet hyl ene glycol; <clays such as bentonite, hectorite, attapulgite or
sepiolite; and ot her 30 pharmaceutically acceptabl e sus endlgggagents such

as | ecit hi n,POYETSHG Waéﬁr'aﬂ%%‘mhl ascghellgg; Q%’Hloéeﬁﬁfaé%ﬂ'%{cg 48R4 @eRtatsut are not
limted to Whé&ﬁﬂe‘}’%!ﬁﬁfﬁoﬁacet%ilﬁbhtﬁhla@é’r%ﬁro%&bfcﬁ‘iyﬁmeﬂ@ldéﬁ@b@@t e,

oct oxynol -9,  nonoxynol pol ysorbate 20, pol ysorbate 40, pol ysorbate 60,
pol ysor bat e Réthalaiel Wstr@mromgnetbmlmwta%ac@atecﬁL@cw@t@ puRsHacTVigtand; 6183
PCT/ U501/ 47 a ng or

di spersing %@%%ﬁkaﬁﬁu&d@ﬁph% Pr‘r{ag'g%crfl a gra §WI Fer%:‘t‘ré{crﬂ&fe %F)Wa ¢

f | occul atid ngaragtbatike nSustinduteleamedalblots dnaynatsedaet made bylfigm neafﬂmgabr

el ectrol ytes (%i.e. spdi um ch|. r!'rde ota55|[u orldeadth Ilke)

i anl v char get drfRln UShER I Soude BEFShIER o R8T §al

sol ubl e di vafbeatn/e@grérfdla/cminemts hotte findiag agehty) tbmw\a:hwb&mgadoma@molte&ul fat es,
citrates anc} hosphates (which can be used g n for atl ns as pH
but f ar & and PIBOEUERLT Ay AGEATLGORSTRY TiPEdsplstbr Pabva Ol ThdEhEs: ar & not

limted to paaRBERINEILAE nafilhiind, syﬂtH@fbpoWnﬁEr@dee@ﬂWd’ﬁoééﬂhﬂd eilsSOr bi ¢ aci d,

t hi merosal , quaternary amoni um salts, benzyl al cohol, benzoic acid, 10
chl or hexi®i rféttlj ageaﬁaﬂ@lc%w&{ype@w&x aﬁrd‘atlh% waxkeetyfaerhel fedystaaY! | i qui d

vehi cl es thafic Ry ahg ths fek 'é‘st!al‘s%‘f'fg'typ}é@ﬂmémé E@éd) d&ﬁﬁ&ﬁe?é’édé%tad@v‘ever

the liquid vehicle that I's used ina particular dosage form nust he
conpati bl e vm@’iﬁ%“altbﬁbais%p%dWFtha@jéﬁv'@% coglpentsrpRpPhenwisa ivlitdhe | i qui d

vehi cl es su :ﬁg]ﬂ gused with
suspendi ng ?&é@?lgy gt%ﬁ ag@%@bﬁa L@b%%{ﬁéﬁ %%@P}e{s{q g{)%%t%ég%pﬁqg%sce)

sur f act ant s,pretlecir ai koni um hectorite, :water insoluble resins, water
insoluble filmformng polymers and the |ike. Conversely, polar Iiquids
such as Water, alcohols. polyols and glycols are best used w th suspending
agents such as hiTgieerquH_fBrmsnrf abicarths nocklapmmisitiooabéthe prgsare, wat er sol ubl e
cel lul osi cs,. water sol ar ent er al

i ni ot 1 ot BYEEDaReY B itreB R ARGRyPh G Y ARePRERC B Ry d  f or s
useful for parend abElimiesimoagicoas sotibRs, sudgblyflatdled syalpdt h@rsouserul si ons

and oil suspensions and flavored emulsions with edible oils such as cottonseed oil,
26 sesame oil, coconut oil or peanut oil, as well as elixirs and similar
pharmaceutical vehicles. Suitable suspending agents for aqueous
suspensions, include synthetic and natural gums such as, acacia, agar,
alginate (i.e. propylene alginate, sodium alginate and the like), guar, karaya,

focust bean, pectin, tragacanth and xanthan gum, celiulosics such as sodium

N
R

carboxymethylcelluiose, methylcellulose, hydroxymethylcellulose,
hydroxyethylcellulose, hydroxypropyl ceilulose and hydroxypropyl
methylceliulose and combinations thereof, synthetic polymers such as polyvinyl
pyrrolidone, carbomer (i.e. carboxypolymethylene) and polyethylene glycol;
clays such as bentonite, hectorite, attapulgite or sepiolite; and other

30  pharmaceutically acceptable suspending agents such as lecithin, gelatin or the
like. Suitable surfactants include but are not limited to sodium docusate,
sodium lauryl sulfate, polysorbate, octoxynol-9, nonoxynol-10, polysorbate 20,

polysorbate 40, polysorbate 60, polysorbate 80, polyoxamer 188, polyoxamer
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suspensi ons. |sotonic preparations which generally contain suitable
preservatives are enpl oyed when intravenous admnistration is desired. 25
Furt hernore, conpounds of the present invention can be adm nistered 8 guN 2005
i ntranasal dosage formvia topical use of suitable intranasal vehicles or
via transqergmbisski n patches, the conposition of which agguegldsdsnown to

t hose of ordi nary skill in that art To be admnistered inthe formof a
t ransder nal er St ration er apeuti c dose will,
of course, @éﬂﬁ%%ﬂé‘”%ﬁoﬂsﬁ Piat? tda bﬂ‘f‘f‘i'%th § %cl?éﬁﬂﬁtagf’ﬂ dosage

regi men. COWDQH(EId(Se ﬁﬁarﬁwﬁm:emltl&ﬂeﬁéde melmhs osunmembamlmgaa@amlmweemi n the
form of |iposone deliver ,%}%e @%Ch as S{T‘B| yni | cJar vesj cl es,

large 53 0 8 RIRNSpbmitedns 9 et abern tiglyig §8§O%Hml‘§'ll%f aPORSSHEl e, _

mul tilanel | ar afﬁalo%laerfd meci.kémdwalargémﬁem SAPmBes arfd)bélizéilef:trr& a variety
of phospholipids, such as chol esterol, stearylam ne, phosphatidylcholines

and the |ile. @mpwam§obrblecwéaipnb@éﬁvalew@m (ien Cﬂ*ﬁwﬂaﬁ@tﬁ gaIreRePi ver ed by

the use of MOREIANG ra?éétérnfaﬁdp%aﬁ as! Aflicki Al g@@g%@ ir] RriiBnd B8

conmpound nol e are co onpounds esent 1 nventlion nmay
al so be coupl giH bufférs asﬂlfuiabelapng g:gmts) a%mt@kegptt%bhatid&mgmbderﬁu@asa n@uch

pol yners can | t a n rrolidone, pyran
copol ymer, Wﬁ?cﬂ%%%}so(bﬁl'ﬂ% 8??‘9* nn?@é’%ﬁae?% buYyl)p¥,orblc ac‘g

pol yhydr oxy- e“hh‘ﬂ!ét&@élrdeﬁmemﬁiqmummamlQ&nm)dlcmd)erdemczlqd ysi ne
substituted wth rther ounds of the

present m‘\%ntﬂﬂf ﬁ%{ “Sﬁ%‘ﬁ?ee(?‘#‘?ﬁylﬁt Pa‘s%nqgtlheﬂ'iKSdg'g‘FEFd% B2RBligHidr s usef ul

in achieving camid& thatmaglbeasedah liguid loiermbesuticakeiBalge foins, heweped, ywer s and
copol ymers (whi ch neans pol ymers contai ni ngo 15 two or nore chemcally

di sti ngui shablligujdcysbugle H&'tmqv%%mapﬁ"aew% S(e\aﬁufeﬁnuﬂmfaaé@mpaébfﬁw&bu d d-,
|- and nmesa |3tﬁé§g§éen<ﬂ@’§§)édté§ (szék#ﬁblggn&lmmﬁme\%r@les §ich as fatt

caprol act one I oxanone di oxan- 2-one), trirnethylene carbonate (1, 3-
di oxan- 2- one) “Sé@i‘ﬁﬁnddlﬂs|“qa@|\&¢§§'€tﬁaf’?rha$év$@d msuw%@m 2genss gugheas| act one,

(1- butyro]act g,g,:[cea 20

hydr oxyval eratiQﬂﬁLé’(lﬂ}&réﬁﬁfﬂ‘eﬁQ%&gﬁg %Inc 36%6{?? 25 Sﬁé Fé?%drﬁ@%é{e?gﬁne

t et raoxacycl otmteanteolabk@rréslm UEMG)SOIUDIQSMGI tmxmm@yma@,ar& Bedkeet-hyl - 1, 4-
di oxan- 2- one, ,pol

DSk c-tl)b Op%%rqlqai’ds%(alcx%g%a%rs ’alc%Rl Péd 5'&/’85 %&rg?y%%ls are best

used with suspending agents such as higher HLB surfactants, clays silicates,
gums, water soluble ceilulosics, water soluble polymers and the like. For

20 parenteral administration, sterile suspensions and solutions are desired. Liquid
forms useful for parenteral administration include sterile solutions, emulsions and
suspensions. Isotonic preparations which generally contain suitable

preservatives are employed when intravenous administration is desired.

25 Furthermore, compounds of the present invention can be administered in
an intranasal dosage form via topical use of suitable intranasal vehicles or via
transdermal skin patches, the composition of which are well known to those of
ordinary skill in that art. To be administered in the form of a transdermal delivery
system, the administration of a therapeutic dose will, of course, be continuous

30 rather than intermittent throughout the dosage regimen.

Compounds of the present invention can also be administered in the form

of liposome delivery systems, such as small unilameliar vesicles, large
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pol ycyanoacryl ates and cross-1|inked or anphipathic bl ock copol yners of

hydr ogel s and bl ends thereof. 25 Conpounds of this invention may be

adm nistered in any of the foregoing conpositions and dosage reglﬁ@ﬂMNdw%by
means of those conpositions and dosage regi nens established in the art
whenever t{@akiag; or aneliorating a kinase or dual - ki nagergadisafsed di sorder
is required for a subject in need thereof; 30 ,n particular, whenever
treating or aneliograting a kinpase di sor der nedi at ed by selective inhibition

of a ki nase wilagellagvesidas, prdiiamalacivasicles eng thegikge dRISOMSPHRAL e ki nase-3 i s
required: and WhABREYaddPa! HREpRSIATELIAH & irifestork] BRRALR0r der edi at ed

by dual |nh|b|t|on of at least two Kinases selected fromprotein 54 0 8 JUN
2005 WO 02/ @BsgRatyihobmy andtbgdkki nase C and gl ycogen synt hase kinase-3 is
required; and, nore particularly, whenever treating or aneliorating a

ki nase disorder medi ated by selective inhibition of a kinase selected from
protein ki nase CGompowotdsiai tha psrasmt@n(eatlm may @isot & deliveresissy t6eyisarof gl ycogen
synt hase kinase-3(3 is.reguire treatin iorating a
¢ hase di sordgRosn anuieels e R vt BhicRend EabpOthdhoRtHises

sel ected fr ogrefopletin ThiRa&HOtnds oftheprisenkinv@rienéd dlko berceliglied witki nase C y
or glycogen synthase ki nase-30 is required. The daily dose of a

phar maceut i c3IuRie RpYyEIers Bhiasgetelbie dﬁfge‘éaérr‘ﬁrsi %%%PPUWGFSLGEW“JH@ Rdared over a

wi de_range [QBE pdlyTinfByi o hrohlodOfits, per 70 k| ogram (kg) adul t
human per day; prefera he range of from about 7 to about 7,000 ng

per adul 0 humM\yﬁé?Xya@WP/ Uacryfﬁrrr@% éﬂ*@r%Wdrqxﬁ'ecﬂh\éa&%*ig@'dﬁpheﬂ@bm about 7
ng to about f;"g% ion, the
conpositions E%gg%%{ﬁ%wr OVI tlltﬁf%{dhvgﬁy%ar"'rﬁnﬁ% I%é?%l]:é"dﬁﬂrm ([:jgént ai ni ng,
0.01. 0.05, HerpmpoBndsloithe @r@enﬁln@entmo r@ay desc@upledbios cless of, 100, 150. 200,

250 and 500 i onptic
adj ust nment otgb{j#e% osagglg?tgpﬁe%%@d%jg%%%\gﬁ%g%n?%il?&eg Ieédlﬂl %\Tsarﬂ%a%gut ically
effective aswaumte,dd hbhmpdmﬂg?rs andcdpoigmetsy( whuqmpheads polyamedosageinirevel of
from abo 001 3 1k day
Pref er ab W?eorr"é(ﬂ% Iﬁ%gn %l@rﬁog 5% ﬁ@géﬂ%aﬁ‘g? E’&qg)ovﬁ%‘%[ﬁ %‘ ng/ kg of body
wei ght per daylud@éldcn@asu d-pi ah€ rafsbyactiden mhabidd (ifclddifg/dhgoli®agiBput 30
ng/ kg of body wei ght per  day.
caproiactone, p-dioxanone (1,4-dioxan-2-one), trimethylene carbonate (1,3-
dioxan-2-one), alkyl derivatives of trimethylens carbonate, 8-valerolactone, §3-
butyrolactone, y-butyrolactone, e-decalactone, hydroxybutyrate,

20  hydroxyvalerate, 1,4-dioxepan-2-one (including its dimer 1,5,8,12-
tetraoxacyclotetradecane-7,14-dione), 1,5-dioxepan-2-one, 6,6-dimethyl-1,4-
dioxan-2-one, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross-linked or amphipathic block copolymers of

hydrogels and blends thereof.

25
Compounds of this invention may be administered in any of the foregoing
compositions and dosage regimens or by means of those compositions and
dosage regimens established in the art whenever treating or ameliorating a
kinase or dual-kinase mediated disorder is required for a subject in need thereof;
30 in particular, whenever treating or ameliorating a kinase disorder mediated b

selective inhibition of a kinase selected from protein kinase C or glycogen
synthase kinase-3 is required; and, whenever treating or ameliorating a kinase

disorder mediated by dual inhibition of at least two kinases selected from protein
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Advant ageousl y, conmpounds of the present invention nmay be admnistered in a
single daily dose or the total daily dosage nmay be adm nistered in divided
doses of two, three or four tines daily. 25 Optimal dosages to be {8 JUN 2005
adm nistered may be readily determ ned by those skilled in the art and will
vary W th yBe.paksi cul ar conpound used, the node of adnpyséyiatdson, the
strength of the preparation and the advancenent of the di sease condition.
In addition, factors associated with the particular 30 subject being
treated, inckiD@sng anguyeegeagynthaee inased isrequyedt anmb regre padietiaryt r at i on,

Fevel | “55 o WaliEoBBE A BBt B R Al SRS 8 ne teed 1 n
the instant ispibtiochiofatkirase splﬁctddcﬁd)rarplrcytomhm&k@mesrotemdmﬁsar@)[ie:s are as

follows: ATP = adenosinetri sphate BSA bovi ne serum al bum n DCM =
di chl or onet h%rﬁée' asefy ¥ L ma@aﬁwm%rwée-%ﬁvg@w@ﬁnﬁawwpm. de EDTA

= et hyl engdi @y ?tcﬁtarn?@i(%?atuhﬁ adr b eklduer mediated by dual inhibition of at least
et hyl enebi s(oxyethyl enenitrilo)tetraacetic acid "10 h = hour HEPES =

4- (2- hydr oxy@{diymé)se‘ﬁ q@iq@mdafmm@r@tehfdﬂm ¢ onpeoteipikinasei G Bl preteine rt = room

tenperature [ .TCA = trichl oroacetic 5 THE. = tetrahydrofuran TFA =
trifluor oace'f'Pﬁseag‘lYoor @Pﬂlfynﬁ"??? E@?ﬁ?ﬂsb '$ (A94I"8Gomet hane Gener al

Synthetic Methods 20 Representative conpounds of the present invention can

be synthesized in accordance with the general synthetic methods descri bed
bel ow and are The daily dose of a pharmaceutical composition of the present invention

10 may be varied over a wide range from about 0.7 mg to about 21,000 mg per 70
kilogram (kg) adult human per day; preferably in the range of from about 7 mg to
about 7,000 mg per adult human per day; and, more preferably, in the range of
from about 7 mg to about 2,100 mg per adult human per day. For oral
administration, the compositions are preferably provided in the form of tablets

15 - containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150.
200, 250 and 500 milligrams of the active ingredient for the symptomatib
adjustment of the dosage to the subject to be treated. A therapeutically effective
amount of the drug is ordinarily supplied at a dasage level of from abcut 0.001
mg/kg to about 300 mg/kg of body weight per day. Freferably, the range is from

20  about 0.1 mg/kg to about 100 mg/kg of body weight per day; and, most
preferably, from about 0.1 mg/kg to about 30 mg/kg of body weight per day.
Advantageously, compounds of the present invention may be administered in a
single daily dose or the total daily dosage may be administered in divided

doses of two, three or four times daily.

[\
W

Optimal dosages to be administered may be readily determined by
those skilled in the art and will vary with the particular compound used, the
mode of administration, the strength of the preparation and the advancement

of the disease condition. In addition, factors associated with the particular

(O3]
<

subject being treated, including subject age, weight, diet and time of
administration, will result in the need to adjust the dose to an appropriate

therapeutic level.
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illustrated nore particularly in the schenes that follow Since the schenes
are an illustration, the invention should not be construed as being limted
by the chemnical reactions and conditions expressed. The preparati 88 SN 200e
various 25 starting materials used in the schenmes is well within the skill
of per sonswbq,r,,gﬁqs inthe art. The follow ng schenes desggthg)aensr al
synt-hetic nethods whereby internediate and target conpounds of the present
invention may be prepared. 30 Additional representative conmpounds of the
present i nventi onAldarviadosy nsdibisithe thstemitsgetifieation; pamiedady 4s Peregraesd i n

accordance w t@ thne] Eecherres fﬂn\?/ other materials, conpounds and reagents
known to tho¥¥ EK?IP & PIF $HE'ArT.  In Scheme AA, the substituted indole

Conpound AAlayps aryl at ed WibRosiRe@Bhédiagpriately substituted aryl or
het er oar yl h§ de and a base such as cesium or potassium carbonate and

copper oxi dePPR a di pdl ar .V'Hteisc?”érale\'})é‘rﬁ’i"” 56 0 a JUN 2005 WO 02/46183
PCTI | | S01 47B88Y such as DMVEiahprgingghabenpound AA2. Conpound AA2 was acyl at ed
wi th oxal ylpsiH oride 4 n am, apdpidtaylfivinaaiide such as diethyl ether or DCM and

Gompound M B & R oL ey RIIE i, & R 1N base, QO N )
NaOVe N AAIERTA1I=aryI= or ARYegediamingetrageeliGagidaryl Anot her internediat e

Conpound AASEGA# prepar ed fetiymerCdigioxyethyleughittiodetisgdeadiciasid wi t h oxal yl
chl ori dejd ol howed by txeatmepgt W th sodium nethoxide to afford glyoxylic

ester Conpou 4 which wgst af_ W lLbronpet hane under
basi ¢ condi tthgﬁ?gto deri v\é\ﬁdgr{g@lﬁ%ge%q g%gﬂagzug\gﬂa&?%ﬁﬂ%%j \ O
Br(CH2)2Br RRIN\~\ AF| - MMAYe- N 2) NaOVe N base

rt = room temperature

TCA = trichloroacetic acid

15 THF = tetrahydrofuran
TFA = trifluoroacetic acid
TMSCHN, = trimethylsilyldiazomethane

General Synthetic Methods

20 Representative compounds of the present invention can be synthesized

in accordance with the general synthetic methods described below and are
fllustrated more particularly in the schemes that follow. Since the schemes are
an iliustration, the invention should not be construed as being limited by the
chemical reactions and conditions expressed. The preparation of the various

25 starting materials used in the schemes is well within the skill of persons versed
in the art.

The following schemes describe general synthetic methods whereby
intermediate and target compounds of the prasent invention may be prepared.
30 Additional representative compounds of the present invention can be
synthesized using the intermediates prepared in accordance with the schemes

and other materials, compounds and reagents known to those skilled in the art.

In Scheme AA, the substituted indole Compound AA1 was arylated with
- 35 an appropriately substituted ary! or heteroaryl halide and a base such as

cesium or potassium carbonate and copper oxide in a dipolar aprotic solvent
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AAA H AA5 |\~ Br The internedi ate Conpound AA6 was prepared from Conpound
AA4 15 via alkylation wth an appropriate al kyl ati ng agent under basic
conditions. OOWe RIBr(Cl) Ra 1l AM - i N Rl= alkyl, arylalkyl, BdsgUN 2005
het eroaryl al kyl , al koxyal kyl, AA6 R dial kyl am noal kyl, etc. The
substi t ut eglg3s/kdigiazol eacetic acid Conpound AA8 was prepagefluse?{¢do 8 JUN 2005
WO 02/ 46183 PCT/ U601/ 17639 from al dehyde Conpound AA7 by reaction with
mal oni ¢ acid and ammnium formate followed by reductive cyclization under
basi ¢ condi tSushas(BVIFNpIgiyg Compoung AA2; CapgoundWfi? wasggylalesbwitly 155) . The
aci d Conpoungl AMBnIAREeGPHR prbticMolVane SR A BlciyAE®et EDCH &k aprotic sol vent
such as DCM or "acetonitrile 5 using a dehydrating agent |ike dicycl ohexyl
car bodi i mi degUeDCiBpd aiidh soﬁiuwmaiw@%nmffqram iste(REBTe glwoxylivestam de Conpound
AA9, which v%?]m ‘5’%2%‘2& wi t'h an appropriate al kylating agent in the presence
of a base su Y I'um hydride to afford indazol e Conpound AAl1O as a
m xture of Nl-al kylated (mgjor) and N2-al kylated (minor) prodygts. OMe
Target Conpound AAll, having a variety of Rl and R2 substituent may be
prepared using npound A§$C|_N%orrpound AA5 or q)) AA6 i i
the ani de Conp 0. T5 esF%@, Co nd i@ ; £irh an aryl or
het er oaryl ) Ry el reacted. with The agide/Compound Olstjsred in an
aprotic sol vent ¥ach s baserCuPth i cebat i codIV#gMgnd a base, rTjsuch as
potassiumtert - yoxi de @n- s@dium hygapden1to give a targan3Comdound AALL.
Al ternatively, the ester Coﬁgg nd AAS may be condensed with Conpound AAIO
under strong basic 20 coRBIE? ’; concomtantly causing the elimnation of
HBr, to give a target Conmpound AAl1l (wherein Rl is vinyl) as the product.
ﬁ'efg}og:‘el Sﬂ(elr ARIROURE ABBiatd BB HBLNIAASWEShRPLRY FERBAIBUng ary! al kyl,
Y Ai{‘l via acylation with oxaly! chloride followed by treatment with sodium

methoxide to afford glyoxylic ester Compound AA4 which was then alkylated

10 with 1,2-dibromoethane under basic conditions to derive Compound AAS5.

O - OMe Oy_fMe
N\
(@]
R SN
AAT NN
AA5 L\
]
Br

The intermediate CompoUnd AAB6 was prepared from Compound AA4

15  via alkylation with an appropriate alkylating agent under basic conditions.

0O OMe
O
R1Br(CI) =G N
AA4 A~  R'=alkyl, arylalkyl,
base o heteroarylalkyl, alkoxyalkyl,
AAG R

dialkylaminoalkyl, etc.

The substituted 3-indazoleacetic acid Compound AA8 was prepared
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al koxyal kyl , di al kyl am noal kyl, etc.) may reacted wi th Conpound AA10 under
basic conditions to give a target Conpound AAll as the product. 25 58 0 8

JUN 2005 WD 02/46183 PCT/ C501/ 47689 CH2(CO2H) 2, CH2CO2H HCO NH4 \v/8 gmlpgogg;
HCO2H R 3 R N~ N NO2 H2NNH2, H AA7 Raney-nickel, AAB aq. NaOH NH4ACH,

DCC, HOBt WH2.4éM8 R3 N N H A9 O HNH2 R2CI(Br) R3 \p(I}J”ﬁSL},Q“NgRZ base

AA10 H 0 NCO AA1I0 R R~ AA3, AA5 or AA6 N1 ~) base NN AA1l1 R R

Speci fic Synt hetic Met hods SpeC| fic conmpounds which are representative of
this i nvent ifEHnakledype Spgmrayind AAT7 by reaction with malonic acid and ammonium

formate followed by reductive cyclization under basic conditions (B. Mylari, et
al., J. Med. Chem., 1992, 35, 2155). The acid Compound AA8 was coupled
with ammonium hydroxide in an aprotic solvent such as BCM or acetonitrile

5 using a dehydrating agent like dicyclohexyl carbodiimide (DCC) and
1-hydroxybenzotriazole (HOBT) to give amide Compound AA9, which was
treated with an appropriate alkylating agent in the presence of a base such as
sodium hydride to afford indazole Compound AA10 as a mixture of
N1-alkylated (major) and N2-alkvlated (minor) products.

10
Target Compound AA11, having a variety of R' and R? substituents,

may be prepared using Compound AA3, Compound AAS5 or Compound AAG in

reaction with the amide Compound AA10.

i5 ’ The ester Compound AA3 (wherein R’ is an aryl or hetéroaryl) may be
reécted,with the amide Compound AA10 stirred in an aprotic solvent such as -
THF with ice bath cooling and a base, such as potasgium tert-butoxide or
sodium hydride, to give a target Compound AA11. Alternatively, the ester -
Compound AA5 may be condenséd with Compound AA10 under strong basic

conditions, concomitantly causing the elimination of HBr, to give a target

]
oo

Compound AA11 (wherein R'is vinyl) as the product. Also, the ester
Compound AAG (wherein R' is selected from alkyl, arylalkyl, heteroarylalkyl,
alkoxyalkyl, dialkylaminoalkyl, etc.) may reacted with Compound AA10 under

basic conditions to give a target Compound AA11 as the product.

58



5 as per the follow ng exanples and reacti on sequences; the exanples and the
di agrans depicting the reaction sequences are offered by way of
illustration, to aid in the understanding of the invention and sh@{ QUMZ@OS
be construed to limt in any way the invention set forth in the clains

whi ch fol lgyeehggseafter. The depicted internedi ates mayp@d/QiR®sssed in
subsequent exanples to produce 10 additional conpounds of the present
invention. No attenpt has been nade to optimze the yields obtained in any
of the reactions. One skilled iGHi#E®2801 woul d knowChg@dLb i ncrease such
yi el ds through routine vaHati dH8OrMNHr.eacti on _t4 t enperatures, solvents
and/ or reagents.,559 JUN 200%COyD 02146433 PCT] 1401 / 47689 Al | chenical s
wer e obt ai ned fr% rci al sapptiers. and useds 'It\l’nout further
purification. 1H and”13CNUMR spg REMIN re recorded gn a Bruker AC 300B (300
MHz proton) or a Bruagr AM4OOF§ @?thté?f pr ot gxA8 spectronmeter 5 with Me4Si
as an internal standard (s = ||\?atOHd doublet, t = triplet, br =

broad). APCI-Ms and ES- M5 Were recorded on a VG Platforml| mass
spectromnet er; methane s ed for chem cal g oni zati on, unless noted

ot herwi se. Accurate na surenents wer e @bt ai ned by using a VG ZAB 2-SE
spectroneter in the F TLC was perffor with What man 250 10 msilica
gel plates. Preparative vvas Ref with Analtech 1000-m silica gel
G- pl ates. FlasklkﬂﬂlJnn—Chrbnat hy wad conducted with flash colum
silica gel (40-63 nm) and colum ch gr aphy was conducted with standard
silica gel. HPLC separations were carried out on three Waters PrepPak(r)
Cartridges. (25 x 100 mm Bondaoak(rAAT18, 15-20 m 125 A) 15 connected in
series; detection was at 254 nmon a Waters0486 WV detector. Analytica
HPL. C was carried out on a Supel cosil ABZ+BLUS colum (5 cmx 2.1 mv, wth
detection at 254 nmon a Hew ett Packard/1106,V detector. M croanalysis
was performed by Robertson M croli atories, Inc. 20 Representati ve
Chemi cal Abstracts ServRc@ (BOASR™ndex nanes for the conpounds of the
present inventionAMere derived usi 8 LABS SOFTWARE TM | ndex Nane
Pro Version 4.5 nonencl athase sof t ware program provided by Advanced

Chem stry Devel opnent, Inc., Toro\rll%wmt ario, Can?_ida.

0

AA10
AA3, AAS or AAG

base

Specific Synthetic Methods

Specific compounds which are representative of this invention were ‘prepared

5 as perthe following examples and reaction sequences; the examples and the
diagrams depicting the reaction sequences are offered by way of illustration, to
aid in the understanding of the invention and should not be construed to limit in
any way the invention set forth in the claims which follow thereafter. The
depicted intermediates may also be used in subsequent examples to produce
10 additional compounds of the present invention. No attempt has been made to

optimize the yields obtained in any of the reactions. One skilled in the art would

know how to increase such yields through routine variations in reaction times,

temperatures, solvents and/or reagents.
' 59



25 Exanple | 3-[1-[3-(dinethylam no)propyl]-1

H i ndazol -3-yl]-4-[1-(3-pyridinyl)-1 Hindol-3-yl]- Hpyrrole-2,5-dione
(Conpound 12) Indole Conpound la (2.34 g, 20 nmmol) and 3-bronopyri @igeyN B5L6
g, 20 mmol) 30 were dissolved in DV (10 rnL) and potassium carbonate (2.76
g, 20 Moi o o231 (130 ng, 1.6 mmol) was added and the rgagtsQnaas refl uxed
under argon for 16 h. The reaction was cooled to rt and partitioned between
DCM (100 nmL) and water (100 mL). The organic |ayer was washed with water (3
X 60 0 8 JUN 2005 WD 02/46183 PCT/US01 /47689 50 nlL) and brine (2 X 50 n),

then dried (Np2RhicaRNeers\varanad feni &m&@%lfseﬁaplﬁer%ﬁms@a Withdhe Pproduct was
purified via flash colum chromat og\]rl\glghy (ethy acetate:hexane; 1 : 1) to
Gk

gi ve Conpountirthebpyrificationy, 8 znahy'3@ cira weke eicbrdedtea Brdisiré@onpound 1b
(0.78 g, 4.0 i I i ide (0.52
. a1 o ) SO0 IR0 BE R OAaTS BhRARWHIER R W3R Bt BE ner acur e
for 16 h.5 Theitis tlay8i anamirdemabbtaddam (s65sigland soalitleh t #eidiexbde (0. 46 g,

8.0 mmol) in nethapo 0 added sl o ; eaction was stirred at
ambi ent terrp’éﬁoéghr'&P‘%Bgﬁjsla‘{‘H)é%\@(gmeé@%ﬂ%‘?&Pé& \}a%lﬁ‘féfﬁbﬁ f°8 solid. The
solid was exigagbRbiar FietikdHokas 058 {of 2hBiical fohlzb8sedirddyd dfleg he filtrate
dried (K2CO38) and evaporated in-vacuo to provide Conpound 1c (0.73 g, 65%

as a grey soPiharwises ARRIraleINRSy MeaguEpEqIs were-obtameppby usinga V& ZAB (dd, J =
4.7, 1.3 Hz, 5. '- , = - m 1 H,
7.56 (m lmz%ﬁffcﬁ%ﬁ%gﬁn t%e. S%\B(rﬁ?é%kglgcEzé?@gﬁghggémitﬁ(%%ﬂar?% i ng {_l)he
pr ocedur &0 desmrsillvedief platas: epraparaived hpovasip@éoriedevitixanglech2)000-@wi d
Conpound 1d (5,28 3 was, di ssolved in, DCM (120 -). an DMVF (30
n n? under a%'g%ge’g?c%'?’%e%%ﬂ? C%ﬁmnﬁ?watgﬁ@pﬂwa@&@f“gwé@% %ﬁjﬁ)l) \(Nere
added and t heolfi®aliceene®D-63 i) %dd@bl@ﬁﬁ)brﬂﬁmat?mﬁ\ﬁhaé Eohdicted with

Ammoni um hydr oxi de (28% 25%’—& 44 nmmol ) was added over 5 nin and the 20

reaction wasStBReéHd$ticAaeY risiPEFALioNs wse? seied ouben e WaleRhi te sol i d was
filtered of forolediddabes W bb WR b iMddbaROM 6190001 ) BarlAf i | tered
agai n. The M sol ut cr)]r]b\/\q/ag@ix; racted four times with 5% NaHCj(B (150 n).
The conbi necoragotedus sebesidetertinasvas addmion ia WetliradBERNodeigetar190 g) and
~ Analytical HPL.C was carried out on a Supelcosil ABZ+PLUS cowumn (5 cm x
2.1 mm), with detection at 254 nm on a Hewlett Packard 1100 UV detector.

Microanalysis was perfermed by Robertson Microlit Laboratories, Inc.

20 Representative Chemical Abstracts Service (CAS) Index-like names for
the compounds of the present invention were derived using the ACD/LABS
SOFTWARE™ Index Name Pro Version 4.5 nomenclature software program
provided by Advanced Chemistry Development, Inc., Toronto, Ontario,

Canada.

Example 1
3-[1-[3-(dimethylamino)propyl]- 1 H-indazol-3-yl]-4-[1-(3-pyridiny!)-1 H-indol-3-yl]-
H-pyrrole-2,5-dione (Compound 12)
Indole Compound 1a (2.34 g, 20 mmol) and 3-bromopyridine (3.16 g, 20 mmol)
30 were dissolved in DMF (10 mL) and potassium carbonate (2.76 g, 20 mmoi).
CuO (130 mg, 1.6 mmol) was added and the reaction was refluxed under
argon for 16 h. The reacﬁon was cooled to rt and partitioned between DCM

(100 mL) and water (100 mL). The organic layer was washed with water (3 X
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extracted with ethyl acetate (6 X 300 nL). The organic extract was dried 25
(Na2SO™4) and evaporated in vacuo to a solid (6.25 g), which was triturated
with diethyl ether (100 nL) and filtered to afford Conpound |e (30%2Juy 2005
67% as a white solid. Indazole Conmpound le (2.62 g, 15 mmol) in DWVF (35

m-) was opglabmaegs W th 30 3-di mat hyl am nopr opyl chl ori deedyyenoshakori de (2.6
i g, 16.5 mmol) and cooled in an ice bath as 95% sodi um hydri de (0.80 g,

31.5 mmol ) was added portionw se m n period. The reaction was

stirred at abmeagnd é’ﬁ'ﬁ@r(%t\ﬁ(émf-brth%’ﬂ)d”?ﬁ ﬂ\laaﬁ@M } #sheyanraigdiim VagHaiq bat h at

55 C for 3 h, pRdsil CPd bRﬂquPwéé purtxfﬂfd ﬁéfi% Mna%%mXQgpa%fh"y'Qéﬁ%
PCT/ C5017689 reaction was | ut ed and washed wth 0.3N

NaCH (200 mgetatw&tesamé 2 X) tp@verCompanmd i i( 31é6(9561%ll)88 a ¢adoriedsiadd ( K2COB)

aucous. sof uioReOe/ERBebR T 148 Bl P A5 IHeS Moathe' B1E o was

washed wist h dxayl chieridé @52 dy; 4edmisRQEs) icabdthestiing @anhddhémstirasiar to give a
second crop (1.63 g). These two crops were conbi ned ando(;:)urlfl ed by flash

col urm  chr c3EPiSGH EAIREraiBEMoUE 6 NERFREpIUtRD Wwas §oqled i +65 &€ epehsediven 1 £ (2. 63
g, 64% as rﬁe%kfd%é@qﬂﬂcﬂSGQIJ&?merﬁétﬁénmﬁT@ ng%a%caddégoslmlf_, t?ie5 rmDI) and

am de Conpound |f hmol ) were combined in dry m -)
under argon r@ﬁatnmwa%atnw At arahient:@nmﬁu@fomMmﬁ@suamp@ratﬁﬁ@m de in THE

(8.4 m, 8. 4816”3”8":% a‘@%?d Qﬂ %ollerJaQ e%récgté at H%K%éof% rag?% gﬁ%{&fiiadp‘fter 1

h, the reacti on was -quenc Inan 1ce mol ) was
sl ow y audedhe\f;&ratadaemmzmiand evapordle! imvatus & pmsidst@asmmrfdorc 5 mn and

then partiti bet ween chl orof q - pr naql 1

sat ur at ed Na(g’ ?’(ﬁ)§5 %Sﬁlgé%Yn‘T’Qf'd QWR&H%&%@%&HM%% 152:) §‘?ﬁen dried
(Na2SO4) andgavapar ated HA) 1M5@l60 (4,a+8, § 54 J5£’|7'1C\‘42Th$) $@bi(eh Wag, t hen
purified by flash col um chromatorah ; DCM MeOH: NH4C]—|) to afford

Conpound 12 (-85 1®. §t1).6844 (Bs3tdh 31 G %%beéw\/éf'ky‘/é@ﬁ"(ﬁMHA) portion of Conpound
12 was dissolved in excess dilute HO, then frozen and |lyophilized to give
the hydrochloride salt. "HNWVR (DVMSO 6 8.97 (s, 1 H), 8.75 (bd s, 1 H),

8. 40 (s,151 Hysing ityprogedure<iegcabadyzfor pragaring Tomgpound 2e3(see Exasplg ), 2H), 7. 18

(m 2H, 6. 88(:1(5 g%mpound 1d55 2785 ﬁmnﬁol;‘&as cﬁs %‘Cl)ved in DCM (120 mL.) and
| DMF (30 mL) under argon. HOBT (4.45 g, 33 mmol) and DCC (6.51 g, 32
- mmol) were added and the reaction was stirred at ambient temperature for 1 h.
Ammonium hydroxide (28%, 2.7 g, 44 mmol) was added over 5 min and the
20  reaction was then stirred at ambient temperature for 16 h. A white solid was
filtered off. The filtrate was diluted with DCM (150 mL) and filtered again. The
DCM solution was extracted four times with 5% NaHCO; (150 mL). The
combined agueous solution was treated with sodium chioride (190 g) and

extracted with ethy! acetate (6 X 300 mL). The organic extract was dried

[\
n

(Na>S04) and evaporated in vacuo to a solid (6.25 g), which was triturated with
diethyl ether (100 mL) and filtered to afford Compound 1e (3.52 g, 67%) as a

white solid.

indazole Compound 1e (2.62 g, 15 mmol) in DMF (35 mL) was combined with
30  3-dimethylaminopropylchioride hydrochloride (2.61 g, 16.5 mmol) and cooled in
an ice bath as 95% sodium hydride (0.80 g, 31.5 mmol) was added portionwise
over a 20 min period. The reaction was stirred at ambient temperature for 10

min and then placed in an oilbath at 55 °C for 3 h. After cooling to rt, the
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8.0 Hz, 1 H), 4.47 (m 2H), 2.94 (m 2H), 2.58 (s, 6H), 2.01 (m

25 M mz 491 (MH). Anal. Calcd. for C29H23N6Q2. 2HCI . 2.5 H20

/| 608.52): C, 57.24: H, 5.46: N, 13.81: H20, 7.40. Found: 0B JBVI00:
N, 13.89; H2O 6.92. 62 0 8 JUN 2005 WD 02146153 PCT/ USQO / 47689
OVe Woodushs) 1) (COC2 * N H QuO K2COB f N 2) Natdheusbauddgolc | N N
OO0 CHCO2H HNHZ NHZ N NHAOH N Me2N(CH2)3CI N H DCC, HOBt H NaH 1d le If H

or acedur e of e '4p e Wt H5) (0 aLanChpehed vt B M GOl & o

known to thoseigkivaieed Km CICthaahd bamdnejo mgmﬁerndﬁedJ(KZCh'l% pheseaporatgavent i on
may be prepared includi ) 8

T 1 Tal(a medriAcHRitG) BeLpp ! ettt spicl 59 G- TAS paueoiseoistinenyl ) - 1

H-i ndol - 3-yl | wéré"ré?é‘ktféﬂt@d ?wtﬁ Btnme xlﬂo@mL;aBé‘vtr(éiD@M Wb AERE with
propyl] - 1H- I ndazol -3-yl]-4-11-(3
brine, then dried (K2CO3) and evaporated in vacuo to give a second crop (1.63

(d, J =
2H). ES
(490. 56
H 5. 26;
Br O

g). These two crops were combined and purified by flash column
chromatography (DCM:MeOH:NH4OH; 90:9:1) to afford Compound 1f (2.63 g,

64%) as a white solid.

10 The ester Compound 1¢ (700 mg, 2.5 mmol) and amide Compound 1f (546
mg, 2.1 mmol) were combined in dry THF (10 mL) under argon and cooled with
an ice bath as 1M potassium t-butoxide in THF (8.4 mL, 8.4 mmol) was added
with stirring over a 20 min period. After 1h, the reaction was quenched in an
ice bath, 12 N HCI (3.5 mL, 42 mmol) was slowly added over a 3 min period.

15 The mixture was stirred for 5 min and then partitioned bhetween
chloroform:2-propanol (10:1; 200 mL) and saturated NaHCO3. The organic
solution was washed with brine, then dried (Na,SO,) and evaporated in vacuo
t0 a flaky solid. The solid was then purified by flash column chromatography
(90:9:1; DCM:MeOH:NH4OH) to afford Compound 12 (0.70 g, 68%) as an

20 arange flaky solid. A portion of Compound 12 was dissolved in excess dilute
HCI, then frozen and lyophilized to give the hydrochloride salt. 'H NMR
(DMSO) & 8.97 (s, 1H), 8.75 (bd s, 1H), 8.40 (s, 1H), 8.27 (d, J = 9.2 Hz, 1H),

' 7.78 (m, 3H), 7.51 (m, 2H), 7.18 (m, 2H), 6.88 (dd, J = 7.5, 7.7 Hz, 1H), 6.49
(d, J = 8.0 Hz, 1H), 4.47 (m, 2H), 2.94 (m, 2H), 2.58 (s, 6H), 2.01 (m, 2H). ES-

25  MS m/z 491 (MH"). Anal. Calcd. for CaogHasNgO202HCle2.5 H,O (490.56 /
608.52): C, 57.24; H, 5.46; N, 13.81; H>0, 7.40. Found: C, 57.06; H, 5.26; N,
13.89; H20, 6.92.
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furanyl)-1 Hindol-3-yl]-1 Hpyrrole-2,5-dione 13
3-[5-chloro-1-(3-pyridinyl)-1Hindol -3-yl]-4-[1-[3- 525

(di met hyl ami no) propyl | -1 Hindazol-3-yl]-1 Hpyrrole-2,5 dione 1708 JUN 2005
3-[2-(2-napht hal enyl )-1-(3-pyridinyl)-1 Hindol-3-yl]-4-11-13- 617

(di met hyl awbnelq@sepyl]-1 Hindazol -3-yl]-1 H pyrrol e- 2, Spcli/ong17:38
3-[6-chloro-1-(3-pyridinyl)-1Hindol-3-yl]-4-[1-[3- 525

(di met hyl am no) propyl ] -1Hi zol-3-yl]-1 Hpyrrole-2,5 di ong 638 IJUN
2005 WD 02/46183 PCT/ U 501/¢4 , 659 19

3-[1-[3-(di net hyl am no) pr ol }}- 1Hi ndazol -3-yl]-4-[1-(3- 541 /qupnolinyl)-1
Hindol -3-yl]-1 Mol e- 2, 5N\di oneaf\l [B-Cdaphyl YPropyl]-1

H i ndazol - 3-yl ] - nol H-+ndel—3-yl N

H pyrrol e-2, 5-di one BCFL!LO{I‘&}&Q&rmrp |nyla)FNaQME] 1

Hindazol -3-yl]-4td 1- (3- 583 quing i @1 H-i ndol - gl

H pyrrol e-2,5-di one 23 3-[2, 5-di hydr o- 2x5:Mli oxo- 4- [1 2 qui Nnyl) 1
Hindol-3-yl]- 512 1 Hpyrrol-3-yl]-1 Hindazol e-1-propi onal dehyde 24
3-[1-[2-(1, 3-dioxol an-2-yl)ethyl]-1Hindazgl -3-yl]-4-[1-(3- 556
quinolinyl)-1 Hindol-3-yl]-1 H pyrrole-2,/b-dione 25
3-[1-[3-(dirrethy|an‘i%§é yl1-1 Hindazpl Ryl ] -4-[5- 521 é/‘kNHz

r net hoxy- 1- ( 3- { yl)-1 ol H-pyrrol e-2,5 27
3-[1-[3-(di et "\Eo)pro&ﬂzzﬁqgtp N13 Wi§NCHz)s AN

met hyl - 3- pyri di nyI)Hl H i peel +fyd 1-1 Hipyrrol eyzy5- di one Sf [1-[3-(dim

ethyl am no)prcrpcyl] 1 Hindazol-3-y[¥4-[1-(2- 491 pyri difny

Hindol -3-yl]-1 Hpyrrole-2,5-dione 32 3-[1-[3-(di nethy ar’ﬂ, o)propyl]-1

H i ndazol -3-yl]-4-[1-(4- 491 pyridinyl)-1 H Hndol -3-y!
H pyrrol e-2, 5-di one 33 3-[5-chl oro-1-(2-t Dgpdk ) OLH-i ndol -3-yl]-4-[1-[3- 530
(di et hyl am no) propyl ]-1 Hindazol -3-yl]-1 Hpyrrole-2,5 dione

t-BuOK 7N
1c + 1Af —_—
THF N ‘N
<
\/N \NMez
Compound 12

. iJsing the procedure of Example 1 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present .

invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
‘ (MH")

8  3-[1-[3«(dimethylamino)propyl]-1H-indazol-3-yl}-4-[1-(3- 496
thienyl)-1H-indol-3-yi}-1 H-pyrrole-2,5-dione

11 3-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yl]-4-[1-(3- 480
furanyl)-1H-indol-3-yi}-1 H-pyrrole-2,5-dione

12 3-[5-chloro-1-(3-pyridinyl)-1H-indot-3-yl}-4-{1-[3- 525
(dimethylamino)propyli-1H-indazol-3-yi]-1H-pyrrole-2,5-
dione

17  3-[2-(2-naphthalenyl)-1-(3-pyridinyl)-1H-indol-3-yl]-4-[1-[3- 617
(dimethylamino)propyil-1H-indazol-3-yl}-1H-pyrrole-2,5-
dione

18  3-[6-chloro-1-(3-pyridinyl)-1H-indol-3-yi]-4-[1-[3- 525
(dimethylamino)propyl}-1H-indazol-3-yl]-1H-pyrrole-2,5-
dione
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5- brono- 2- pyri di nyl)-1Hindol - 3-yl ] - 4-
am no) propyl]-1 Hindazol-3-yl]-1 H py
d 3-yl]-

role-2,5 dione 38
i met hyl am no) propyl]-1 Hindol - 3-yl (1 H i ndazol - 414UEBjm¢m&ﬁ
2, 5-di one 62

dwmi/ft)lkﬁm no) propyl ] - 1Hindazol - 3-yl ] - 4-[ 1- (2, pe1/Bdi/47689
3-pyr|d| nyl)-1 Hindol-3-yl]-1 H-pyrrole 2, 5 d| one 63

(dimeth am no) ropyl]-1 Hindazol - % 570
2- napht al%frﬁ COEmﬁPhY}ﬁﬂWPOIP! I]-11H1“I1 Fatyil: |one 64 541

(di net hyI a@H'ﬁ@)f}yf)oH‘!r!']dDHH{ﬂr amqﬂe d]'QQﬁ[l (6 556
y- 2-naphjpal % -3)( zzlbm p%pX/”ﬁ-ﬂ-mHaEé{l[g(i' @,6[2 (3- di one 65 gsg |

3- _[3- 569
i ne

[1
y rr
- 4-
|

-

(
I
(
e
(
yl -

1-
h
3
0
3-
h
3-
oxy-
3-

[
t
- [
r
- [
et
-
X
-
X

TR ToRSE

o}
dlnethlamno 541 uinolinyl)-1
gk Iy el )

n
1- benzo[ b] t28 en3-8143- (%HQWMW‘()PF?PW AHfindgzpl-356p4-[1-€B-net hyl am 883 butyl ]-1
ndazol -3-yl]-1 Wlpqllfryb’rh‘i -noel- atydiﬁé‘/-gyrrole—Z 5-dione

[
- (

[

-[1-[4- (di et I aq ]5&’3%“1 1[1-?'|n(j%- _@ naph | eny!)-1
: zgglzolg-)?:l ]yI] 4 gvém;g% nap%?%lal e% j\‘?té Lyl I]m 20) . ﬁ{?

pyrrol e-2, 5-24 ong&{ ’6{2 -01, &Mlazewl)emm%meam Pﬂ]FA{D&}(OCi-/ 47689 193

-(1- benzo[ bj t hi engudngiinyDH-H- nﬁml—safl]ylﬂdpﬂr{@lé -4,2-di@z2 (di net hyI am no)ethyl]-1

i ndazol - 3-yl | e 2, 5- d| | or o-
[ ety e pfor@ pSE L o
et henyl - 1H-i ndol - b %" é)h’ey r?%rﬁy? ft') ' eA suspensi on of
10,0 g (0.053 2wl e:) [ D{3-@timp thytainide)propyl- 1id4;m:l’dz0r-6mﬂe¢-ha(r@e met hanob0®: 1
m xture (350 rrL) Wastr8A- Brgmdmr)dlmmbezel-yi]mH.apyrrdale@ balidnewhi | e adding 79 nL

iwlxiwlwi;gwgwewiwgg

ofaZOMsoI exane eovralhrp d. The
m xture was aI g’[ﬁ)?’@s r{y ”P’POE) ijt §(¥Htﬁ u@d over %é] The
resul ting |ight yeWrBWy é’P/HB %Ehed 10 with et her to yield

Conpound 2b (735 03-[7{B4dimbtihyNvRnO MG -k akd!-5-y(s4-[1-@-H) , 8. 4544d, 1 H),
2 (d, 1 H), 7.55p§.(rdiiny1)-1'ﬁ)l-,ind?)|~3-‘,(l]ﬂ’lH%Wrole32,95ﬁér$9 3H).

33  3-[5-chloro-1-(2-thienyi)-1H-indol-3-yl]-4-[1-[3- 530
(dimethylamino)propyl]-1H-indazol-3-yl]- 1H—pyrrole 2,5~
dione

35 3-[1-(5-bromo-2-pyridiny!)-1H-indol-3-yl]-4-[1-[3- 569
(dimethylamino)propyi]-1H-indazol-3-yl]-1H-pyrrole-2,5-
dione

38  3-[1-[3-(dimethylamino)propyl]-1H-indol-3-yl]-4-(1 H-indazol- 414
3-yh)-1H-pyrrole-2,5-dione

62 3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yl}-4-[1-(2,5- 519
dimethyl-3-pyridinyl}-1H-indol-3-yl}-1H-pyrrole-2,5-dione

63  3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yl]-4-[1-(6- 570
methoxy-2-naphthalenyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione

64  3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yi]-4-[1-(6- 556
hydroxy-2-naphthalenyl)-1H-indol-3-yi]-1H-pyrrole-2,5-dione

65 3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-y1]-4-[1-(6- 541
quinolinyl)-1H-indol-3-y1]-1 H-pyrrole-2,5-dione

93  3-(1-benzo[bithien-3-yl-1H-indol-3-yl)-4-[1-[4- 560
(dimethylamino)butyl]-1H-indazol-3-yi]-1H-pyrrole-2,5-dione

Q7 [ 4 (dimethviaminolhu ityl]-1H-indazol-3-yll-4- l'1 -(2- 554
naphthalenyl)-1H-indol-3-yl]-1H-pyrrole-2,5- dlone

101 3-[1-[2-(dimethylamino)ethyl}-1H-indazol-3-yl]-4-[1-(2- 526

naphthalenyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione
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Compound 2b (4.0 g, 0.0197 nole) and 1, 2-di bronoet hane (18.5 g, 0.0985

nol e) were conbi ned i n anhydrous DMF (80 nL) and treated with cesium 15
carbonate (12.8 g, 0.0394 nole). The mi xture was stirred under an 08 JUN 2005
at nosphere of argon at rt for | h. The tenperature was raised to 50 'C for 4
h, then tQRg Alxkyre was stirred at rt over night. The resditingeshite
solids were renoved by filtration. The filtrate was partitioned between 600
m. of ether and 300 nL of water. The organic | ayer was washed with water (3
X) and byinenoao BQ¢mea§@pﬁh@neﬁwamhy@bpggnspprn1sylfate. The sggyent was
removed | ndvacu0_ (cmdtyRenin@RtVIL Hirklakyl-3-95i1eLsyridié-DiF-albad with hexanehtlo
gi ve a crude—sottd——product—Thecrude—sottdwasrecrystattized—+F+rom—et hy
acet ate/ hexane and flash chromatographed on silica eluted with ethyl
acet at e/ hexane to give Conmpound 2c Exatptg 247% . 25 Conpound 2d (48 g, 0.22

nol e), ammoni etate 4 0..33 I and |, pni,c i .9 g, 0.22
ol &) i n apsol ut-&-tRisIags T R et E e ERHER R4 B s S of o
h while stirring undgre@M1ALABSIRAGN-8 HOdyravl€lRrB-dibhe (OSinpoEHERAENSI ON was
filtered and the solids were washed with ethanol followed by 30 ether to

give a tah soOisugpensionofy0.0.00885%onelp) offhemparnd driiiawas di ssol ved in 5%
aqueous sodi i.de. t Aen i / 8 JUN
2005 WO 02/ 5@%%%?6%&%&%1 @@ﬁ@gﬁ?@@%@sﬁg@%@é@%ﬁ%ﬂﬁ@)& The
resul ti ng m ielaeh whie adding dStrol. 80a €,0 MRenhetionN @S CHabh duhex@heng) was t hen
added cautioysly.to the ol ut4.0n i t rfi ile stirri.ng. The
reaction m x?fﬂpé’ '%ee?%eéraa{]ﬁﬁg r}og’;eﬂ{eomg%%rgtﬁ%oﬁ %&}egﬁg%a‘;r\h tg\%%ﬁq Ffé)rﬁma/as

not ed. Heat i ogntilaedaest higbie dTHeoresaltiog light 2Ulowi solid wastfilterddhendyaasieacdl ut i on
st opped and then the m xture cool re,. the | iLd re r ved b

I ot oh bl CHiETR P BT RaP L 847 B J7. wHMBNDISIS oD SPRG. act d t o
gi ve a gol deﬁ'H%‘)ﬁ.hS’(d,-ﬁ ,§.Ql(ii,d1m\ﬁ$8515;) gt eHed.3 yashiey avas ks water and air

g

dried to give npound 2e (14. 6g, as a light tan solid. 'H NVR ( DVMSO
ds5) S13.1 (s, 1 H, 7.8 (s, 1 H, 7.55(d, 1 H, 7.35 (d, 1 H, 4.0 (s,

s o SRy RS o tyeeRnanLan oo o [0k 008 In
for 2 h. Thempépnetrecoethinesisinmniwdrous DMF (80 mL) and treated with casium
15 . carbonate (12.8 g, 0.0394 mole). The mixture was stirred under an
atmosphere of argon at rt for 1 h. The temperature was raised to 50 °C for 4 h,
then the mixture was stirred at rt over night. The resulting white solids were
removed by filtration. The filtrate was partitioned between 600 mL of ether and
300 mL of water. The organic layer was washed with water (3 X) and brine,

20  then dried over anhydrous sodium sulfate. The solvent was removed in vacuo
and the resulting oily residue triturated with hexane to give a crude solid
product. The crude solid was recrystallized from ethyl acetate/ hexane and
flash chromatographed on silica eluted with ethyl acetate/hexane to give‘

Compound 2c (5.5 g, 47%).

Compound 2d (48 g, 0.22 mole), ammonium acetate (25.4 g, 0.33 mole) and
malonic acid (22.9 g 0.22 mole) in absolute ethanol (200 mL) were heated to
reflux for a period of 9 h while stirring under an atmosphere of argon. The hot
suspension was filtered and the solids were washed with ethanol followed by
30 ether to give a tan solid (21.0 g, 0.086 mole). The tan solid was dissolved in

5% aqueous sodium hydroxide (125 mL) then treated with hydrazine
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washed sequentially with DVF, dichloronethane, nethanol and DMF. The 15
resulting resin was suspended in of DMF (150 nL) and treated wi th Conpound
2e (4.41 g, 0.021 nole) followed with HOBT (3.54 g, 0.026 nole) and PRH 2005
(5.36 g, 0.026 nole). The m xture was stirred at rt for 24 hrs and the resin
filtered apgg) pasied with DMF. The resin was suspended inpé&rgsh s (150 nl)
then treated again wth Conpound 2e (1.0 g, 0.0048nvple), HOBT (0.88 g, 20

0. 0066 nole) and DCC (1. 34 0.0065 nmole) and:stirred at rt over night
under argonmcﬂhbyq*réﬁj(ﬁt&g P95 mplelasT hearsselting sriefeowas werped duse °Che Resi n

2f (26.3 f f
ReS|(n 2f (%RSFQ{ %@Pﬁ%?%&gg tP%’Eagg‘%&@é{lﬁ% g@qglgfecn@oro ;E/)g]p;ﬁlno?Goo g,
0. 065 nol e) wwmpatsnswhdastimngt é’heztea@log,mﬂtwdﬁemmre;»uremmtahon)deQOunder

t 70 C.f 4 h t i T t t
000 2L 2o Rl cbduol BT hatied Sl s e RIS oY e o
di chl or onpt haﬂtﬂtr@é\ga%miat.drpstapy&j Bﬁétfﬂanztﬁe(rﬁ&tu?e eaolecﬁ% NBTﬁézsona§6 (M) of

the TFA cl eaved sanple. 30 A suspension of Resin Zngﬁ hoﬁ\l in a 1 mxture
of ethanol aWgrergmqves M}ltramsartdr@&tfét@twa@wstﬁdzﬂq it bvdr@ph@nﬁw ani ne

4 mL n TH ) rred over
§1| ght)a!t it. ch‘ﬁ%jfgesu @ﬁ%ﬁ%%rlsqurm%%&@dgés@ g@oﬁgﬁ%ﬁﬂ%%ggﬂgﬁ USO r '
147689 was wdséretd @u@@@smoweﬂyievmm@ o 1%arad a lightdan solshetr-hbvR EdSE-her to

roduce 2 2 f res t t, f h_i.n 3:7:0.5
Iron xture gﬁ% 13{1?2?1 5")02@? a\r?%:@ @I 2%538 {L,kﬁ_ 4%62@ eﬁewgr esin was
fil teredloanm/mashmh—{\*i\;,t h a 30% TFA solution in di chI oromet hane. The

conbined 5 filtrates were concentrated in vacuo and the residue triturated
with ether to give crude Conpound 2h (400 ng) as a hygroscopic solid. ES-M

Mz 311 (M h.suspOnRevBe22b of 48K MBsinTia-a nqu%r@W'ahh@d?QuWWH@@ &€) (418 ny,

1.35 mol) were conbined I n anhydrous THE (3 and the m xture vvas
stirred undefndpirgfigiog (3R@) E’@élséﬂefi @t gloi 26 HQ@ Wﬁtﬁ%teﬂrf%w\ﬁ’@ drepwi se

wth 5 nioof sy B n%u%%%éﬂwvﬁh bﬂﬁ@@:&'ﬁorbﬂweﬂﬂﬁe éﬂoh‘éﬁ& ?)A){]PgSTﬁé' rred an

additional 5 mn | I ce ‘then at rt ree m Xture was
di | ut ed Wt hresukipg ra@etv\eEtSeSL(smamdedmI)ofeﬂMF\(\ﬂa@h@ﬂ) and heaBv%wthdCampoandonat e

sol ution (30y0%) 479 bPEIEY) Bliowed with HOBT (3.54 ¢, 0.026 mole) and DCC .
| (5.36 g, 0.026 mole). The mixture was stirred at rt for 24 nrs and the resin .
filtered and washed with DMF. The resin was suspended in fresh DMF (150
_ mL) then treated again with Compound 2e (1.0 g, 0.004émole), HOBT (0.88 g,
20  0.0066 moie) and DCC (1.34 ¢, 0.0065 mole) and stirred at rt over night under
argon. The resuiting resin was washed as before to produce the Resin 2f (26.3
g). ES-MS m/Z 210 (MH") of TFA cleaved sample.

A suspension of Resin 2f (13 g) in DMF (100 mL) was ireated with

25  epichlorohydrin (6.0 g, 0.065 mole) and cesium carbonate (4.23 g, 0.046 mole)
and stirred under argon at 70 °C for 4 h, then at rt over night. The reaction
mixture was filtered and the crude resin washed sequentially with DMF, water,
methanol, dichioromethane and ether to give Resin 2g (12.7 g). ES-MS m/z
266 (MH") of the TFA cleaved sample.

(W8]
()

A suspension of Resin 2g (2.0 g) in a 3:1 mixture of ethanol and THF (12 mL)
was treated with a 2N solution of dimethylamine (4 mL) in THF and stirred at

50 °C under argon for 1.5 h, then stirred over night at rt. The resulting resin
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brine wash and dryi ng over anhydrous sodium sul fate. The dried sol ution was
15 'filtered and concentrated in vacuo to give the crude product as a bright
orange glass. Purification by flash colum chromatography on sili 8 JUN 2005

(eluting with a 92:7:1 m xture of DCM rnet hanol : ammoni um hydr oxi de) gave

Conpound 4WO(0;,19‘8grg 25% as an orange solid. 1H N +I 1R &@5@(3,)‘7(,@98.35 (s, 1
H, 7.8 (s, 1 H, 7.6-7.1 (m 6H), 6.8 (t, 1 H), 635(dIH), 5.45 (d, 1

, 5.0 (d, 1 05 (in, ES- M5 M 2
Z%o ( MH § 'égwagh%%vczf@@g?vewﬁzw%%@g‘ ﬁ@@%%@?%@ eéi%lioo o OOV H
TVBCHNZ2 H r oﬂé%@{ 21N F3iRWaSslicEBat AT 125 hEili a 3B Gixtdo A
&I\ . N NQZ 1) HZOAOC H R nk Am de Resin 2d 2e - 2) H7NNH2, Raney-

DCC, HOBt, m#Tqucwaro"eﬁjham@@qﬂ anisplei2eimiy. c§he¢qleatvjed rRpin W filleredN “u a1 1)
Me2NH 2h  2f '\ﬁl%%ed MR 228098 PrA) sollfifdn iIFRHAoHetfan®. N cdnfihig @ Y1 ~ 1

N N t-BulK
5 filtrates were concentrated in vacuo and the residue triturated with ether to give

crude Compound 2h (400 mg) as a hygroscopic solid. ES-MS m/z 311 (MH").

Compound 2h (400 mg, ca. 0.9 mmol) and Compound 2c (418 mg, 1.35 mmol)
were combined in anhydrous THF (3 mL) and the mixture was stirred under

10 argon and cooled in an ice bath while treating drepwise with 5 mL of 1N
potassium t-butoxide in THF. The mixture was stirred an additionai 5 min in an
ice bath, then at rt for three h. The mixture was diluted with ethyl acetate (100
mL.) and washed with 10% sodium carbonate solution (30 mL) followed by a
brine wash and drying over anhydrous sodium sulfate. The dried solution was

15 - filtered and conceniraied in vactuo to give the crude product as a bright orange
glass. Purification by flash coiumn chromatography on silica (eluting with a
92:7:1 mixture of DCM:rethancl:ammonium hydroxide) gave Compound 4
{110 mg, 25%) as an orange solid. "H NMR (CDCl3) 6 8.35 (s, 1H), 7.8 (s, 1H),
7.6-7.1 (m, 6H), 6.8 (t, 1H), 6.35(d, 1H), 5.45 (d, 1H), 5.0 (d, 1H), 4.3 (m, 3H),

20 3.7 {m, 1H), 2.4-2.05 (m, 8H). ES-MS m/z 490 (MH").
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2h OH + 2c THE LOH Me2N Conmpound 4 NMe2 Using the procedure of Exanple 2
and the appropriate reagents and starting materials known to those skilled
in the art, other conpounds of the present invention may be prepafddJUN 2005
including, but not limted to: Cod Name ES-M5 nfz (IM+) |

3-[1- [ 3- (diygrbhykam no) - 2- hydr oxypropyl ] -1 Hindazol - 3- ypdr/fso1A4ds (1
-ethenyl-1 Hindol-3-yl)-1 Hpyrrole-2,5-dione 2

3-(1l-ethenyl -1Hindol -3-yl)-4-[1-f2- hydroxy 3- 442 (methyl am no opyI]-l
Hindazol -3-yl]-1 H pgrroDe-2, 5-dione 5 BxanpMe 3 68 0 B JUR Q'r WO 02146
1 83 PCT/USO | /47689 3=1%- chI oro-1 -[3-(QTk

H i ndazol -3-yl]-4 \-"- - 1 Hindg \ H pyrrol Jj one ( Conmpound
40) Conpound 2b ( Y, 0.002 ol e) Ndo thanemél 4 g~.B1 nole) and
cesi um car bonat e ). 0./062CHDR e) e &Y conBreldzizBranhydr qus DVE (5 5

m-) and stirred at 307 C Cer,Ch-MeOuNdsy, an at gespbheravoef ?ggon. The reaction
m xture was then pa??ltlone with ethéf (300 ni) and watef (3 Kr50 nL). The
organi c |l ayer was dried over anhydrous sodium sul fate and concentrated in
vacuo to give Conmpound 3a (434 ng, 100% as an oi Op'r"oduct t hat
crystallized up QQACH® 1H NNR(CDCIQ')l (m 1 H, 835 (s, 1H),
7.35 10 (m 2H), N, 3H). Conpound 2h (300

: (m 1|7') 3H) :

ng, 0.0007 nol e) and poun %E (@ﬁgg g% rmh@)a\,m@égegglnbl ned in
anhydrous THE (3 nj. The i tQGol egjel n nd <2fi rred
under argon while addi ng a R)N.NBHutRamewf potassi upfEs. HORBMiFde (4.2 nl)
in THE dropw se. The m xture wakelahd.oWedHto warmto rt and stirred for 3 h.
The m xture was then diluted with ethyl acetate (150 nL) and washed with a
15% sodi um car bonat e sol ugi on foll owed by bgy ne. The organic |ayer was
dried over anhydrous sodifim sul fate and condentrated in vacuo to give

Conpound 40 as @ I’SHG@. Cejpound AO uri fied

ﬁ O k\ 1) MeoNH
e 2 . \D Ve 2h
Cs,C0,, DMF <8 O

TFA, CHoCl,

rl?
L N
N , £BUOK
OH + 2c
2h % THF

Me,N Compound 4 ~NMe,

Using the procedure of Example 2 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present

invention may be prepared including, but nof limited to:

Cpd Name ES-MS m/z
' (MH")
1 3-[1-[3-(dimethylamino)-2-hydroxypropyl}-1H-indazol-3-yl}-4- 446
(1-ethenyl-1H-indol-3-yl)-1H-pyrrole-2,5-dione
2  3-(1-ethenyl-1H-indol-3-vi)-4-[1-[2-hydroxy-3- 442

(methylamino)propyl]-1H-indazol-3-yl]-1H-pyrrole-2,5-dione

Example 3
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20 via flash colum chromat ography on silica (eluting wwth a 92:7:1 m xture
of di chl or onet hane: net hanol : ammoni a) to gi ve Conpound 40 (85 ngy) as an .
orange glass. ES-Ms m z478 (M+). "H NWR (CDCI3) S 8.15 (s, 1H), 7.[]783J[0;q;2[]g51
H, 7.55 (d, 1 H, 74573(m3H),7.15(t,1H),67(t1H) d,
H, 4.2 (qwoog)'ﬁms?’ 9 (s, 3H), 3.75 (m 1 H), 2.3-2.2 (”bc%'d);ol/ﬁasw (5 3H),

2.1 (t, 2H). Anal 25 Calc' d for C25H24CI N5 08: c 62.83 H 5. N 14. 65,
Found: C, 61,45 13 N 14,7869 0 8 JUN 2005 VO 02/ 46183
PCT/ USO/476§<§5@1@%1(63®N/€‘%¢V'3'6"'}? %hy«pxmoqygswwa% vlg-GRetve, \ N2

G NN N -BUOCN T 2hihhiF. g ity S5 02N SRmnnaba0  Ne2  Using

the procedure of Exanp the appropriate reagents and starting
mat eri al s knGampbond lﬁbs(éOQ |mg 06202 motedodemethanhéit.-4apBgbumate) andt he present

(w99 3ty ReifRact 25 HOP Bkl e ForhSemBp e, 150"
(1 Hindoj- 3rrﬁ£?])anc1>tr|'rét\}’éf@d)902®r54 ﬁltﬁméréﬂatmosphere of argon. The reaction
3-[1-[3-(di et hyl am no) - 2- hydroxypropx ]-1 Hindazol - 3@/ 444

(1- met hyl - 1 mbstirgayassthenpatiitigngg vt ethel GOQinyneandwials X50 mL). The

3-(5-chl oro- érg%ﬂ‘?{?’érv@as"&ﬁé&d&)er%nﬁ!/aroﬂs bdailisr éﬂﬂa'@ér‘i&’bé‘rﬁﬂéﬁ%@d@ﬁyw 1
H i ndazol - 3-yl] pyrrol e-2,5-di one (Conpound 6)
vacuo to give Compound 3a (434 mg, 100%) as an oily product that

crystallized upon standing. 'H NMR (CDCl5) 6 8.45 (m, 1H), 8.35 (s, 1H), 7.35
10 (m, 2H), 7.25 (m, 1H), 4.0 (s, 3H), 3.9 (s, 3H).

Compound 2h (300 mg, 0.0007 mole) and Compound 3a (230 mg, 0.0011
mole) were combined in anhydrous THF (3 mL). The mixture was cooled in an

ice bath and stirred under argon while adding a 1N solution of potassium

LS

-butoxide (4.2 mL) in THF dropwise. The mixture was allowed to warm to rt

-

and stirred for 3 h. The mixture was then diluted with ethyl acetate (150 mL)
and washed with a 15% sodium carbonate solution followed by brine. The
organic layer was driad over anhydrous sodium sulfate and concentrated in
vacuo to give Compound 40 as a crude product. Compound 40 was purified

20  via flash column chromatography on silica (eluting with a 92:7:1 mixture of
dichloromethane:methanol:ammonia) to give Compound 40 (85 mg) as an
orange glass. ES-MS m/z 478 (MH"). 'H NMR (CDCl3) 6 8.15 (s, 1H), 7.75 (s,
1H), 7.55 (d, 1H), 7.45-7.3 (m, 3H), 7.15 (t, 1H), 6.7 (t, 1H), 6.15 (d, 1H), 4.2 (q,
2H), 3.9 (s, 3H), 3.75 (m, 1H), 2.3-2.2 (m, 2H), 2.15 (s, 3H), 2.1 (t, 2'H). Anal.

25 Calc'd for Ca5H24CINsO3: T, 62.83; H, 5.06: N, 14.65. Found: C, 61.45; H,
5.13; N, 14.75.
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3- (5-chloro-1-ethenyl-1

H i ndol -3-yl)-4-[2-[2-(di met hyl am no) et hyl ]-2H i ndazol -3- 10 yl]-1

H pyrrol e- 2, 5-di one (Conpound 29) A 5-chi oroi ndol e Conpound 4a (7.7 BJuN00p7
nole) in ether (80 nmL) was cooled in an ice bath and treated dropwi se with
oxal yl chlWpipslgsikH-5 g, 0.051 nole) while stirring undegcpii@essd e
resulting yellow slurry was stirred at 5 Cfor 30 mn, then cooled to -65
C. Sodium nethoxide (5.5 gm 0.1 nole) in 15 anhydrous nethanol (50 nL) was
added dropwi se to theycol@vei xture over a030 OMien period. The mixture was
allowed to warmto rt angd was then quencheg dropwi se addition of water
(25 nL). The m xt s Stirred for -+ # the 70 0 8 JUN 2005 WO

02/ 46U43 PCT/ USO 68Y resulting cr
washed with water N sol i d s suspénded in ether (200 m.), then filtered
and washed with ether Ho yiel—l\é-ix\ﬁeorrpound 4!}1)9(8.0 g, 68% as a light yellow
solid. 1H NVR (DV&b d5) 6 8.88%¢(d, 1H8a 8. 15 (s, 1H), 7.55 (d, 1H), 7.3 (d,
1H), 3.9 (s, 3H). 5 A m xture of Conpound 4b (2.37 g, 0.01 nole) and

1, 2-di bronoethane (9.4 g, . 0.05 nole) in anhydrous DMFH25 nlL) was stirred
at rt under argon and tredfed with cesium carbonat &« Q, 0.02 nole). The
m xture was heated to 30 r 4 h then stirred over \ai at Clt. The white
solids were fil ' Q0 partiztioned 10 bet ween C and water (3
X 100 nL), then a b Nolution (50 nL). The oOxg | Qyer_sas dried over
anhydrous sodi um carbonate and concentr @@ n vac to g ve a crude yell ow
oil. The crude oil2mas FOUr at &d3awi t b ﬁﬁgl ne to pr duce%kﬂde solid. The
solid was then flash chgomatographed on ica wWithi: 1 et hyl

acet at e: hexane to giMeNonmpound 4c 15 (1.9 g, 56%nﬁﬁ>ua.dl4(gh
1H NMR (DMBO-d5) 6 8.65 (s, 'i H), 8.2 ([s, 1H), 7.8 (d, 1H), 7.35 (d, 1H),
4.8 (t, 2H),Usngthgprocegyre of kxample 3iand the apriceriategeagenty ¢0f $tartng pr epar ed
i n Exanpl e ; I 0. 029

o1 0) and N PG R R e oy e A RO ABsaRPR e fesel o 0. 02as
nmol e) in anhydrdios NDAFLE PEepare] inghslinga bredottionitegl t& and stirred under argon
for 4 h. After stirring over night at it, the mxture was diluted wth
brine (50 nm¥Pdnd extracted with ethYfMeacetate (3 X 150 ni).EFHESgwgani c

| ayer was dried over anhydrous sodium (MH")

d
i

Nive) | ow sol i d.

39  3-[1-[3-(dimethylamino)-2-hydroxypropyil-1H-indazol-3-yl]-4- 430
(1H-indol-3-yl)-1H-pyrrole-2,5-dione
41 3-[1-[3-(dimethylamino}-2-hydroxypropyl]-1H-indazol-3-yl]-4- 144

(1-methyl-1H-indol-3-yt)-1H-pyrrole-2,5-dione

Example 4
3-(5-chioro-1-ethenyl-1H-indol-3-yi)-4-[1-[3-(dimethylamino)propyl]- 1 H-indazol-
3-yl]-1H-pyrrole-2,5-dione {(Compound 6)
3-(5-chloro-1-ethenyl-1H-indol-3-yl)-4-[2-[2-(dimethylamino)ethyi]-2H-indazol-3-
10 yl]-1H-pyrrole-2,5-dione (Compound 29)
A 5-chioroindole Compound 4a (7.7 g, 0.057 mole) in ether (80 mL) was cooled
in an ice bath and treated dropwise with oxalyl chloride (6.5 g, 0.051 mole)
while stirring under argon. The resulting yellow slurry was stirred at 5 °C for 30
min, then cooled to —65 °C. Sodium methoxide (5.5 gm, 0.1 mole) in
15 anhydrous methanol (50 mL) was added dropwise to the cold mixture over a 30
min period. The mixture was allowed to warm to rt and was then quenched by

dropwise addition of water (25 mL). The mixture was stirred for 5 min and the
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sul fate and concentrated in vacuo to give a tan solid Conpound 4d (400 nyg,
25 329% as a 9:1 mxture of two isoneric products. Evaluation of the 1H NWR
of the mxture concluded that the N-1 substituted isomer was the re§ QN 2005
conponent. Maj or conponent: 1H NVR (DVMBO-d6) 8 7.9-7.1 (m 6H), 4.45 (t,

2H), 3.75 By 3.1 (m 2H), 2.75 (m 6H), 2.18 (M k&Sl z 261
(MAN. M nor corrponent 1H NI\/R (DIVISOdS) 6 7.9-7. 1 (m 6H), 4.49 (t, 2H), 30

4.05 (s, 2H), 3.3 (m 1 (s 0-2.3 H%] ES-MS mlz 261
(MH) . c:orrrf@awangmn(muhhge"ow m'davaﬁ)ﬁll@fechaad @@ﬁb@@m aeaten 1Bhergolidy. 0012

| d 71
0B N 2005 8 DR B PR T el Tt B B P, ol %2 1 ce

bath. The m&mmpmmzasbt(&érg BB tasch light gpivve eolid. t I BMR (DMSUt4) .66

pot assi um t i.d TH ) r eriod. The m xture was
allowed to v@ iﬁf ﬁ Sar”il E{ ér((? 13})(:6%%(5%@55‘)’ %gogﬁﬁr 5 h. The dark reaction
m xture was then diluted vmth ethyl acetate (100 5 rrL) and vvashed with a 10%
sodi um car bonat e sol uti on m. The

foll d
e B Ay et GermBoutd 40 a-af 6 U Sap B ead e ompeiPaas &4 ang
concent r at ey HmGAOHA iy BoyE DMIE (2S1ALP6AYWSHred 38A Uibr SRVHAIY arolvo_maj or

conponents. Mnor inpurities were renoved by f col um’~ chronat 6gr aphy on
silica (eI uthHgC%lUuh carhmr@ter{% gr @.0grmalg). dT%Wt@mwmhéamttﬁéﬁonOto gi ve

of a 9:1 m )SffH'ir?eﬁgétlrmwﬁ%hiaﬁﬂdThg%ﬂ?@%ng%\e aﬁl?eﬁ'gﬁtdn\ﬁ?aﬁlt{o%%% ng, 539 .

Separ at| on of a the isomeric In acconpl i shed by
t hi ck | ayer t(em@éh btrmrzﬁiﬁ(}ﬁ md;haodrutam;r aphy0bmigitherca beinet sdutiont (50anL)85: 13: 2

i xt f hl f th t 22 d
Conpound 20 T CE8RG) gt bR aa bl e e B e 06 (s Oary. 7. 75
(d, 1H), 7 ﬁbncélﬁtratédlﬂ) vadudsto Giba cradeSillowil2 5 hescrude bl was.tdtargtdd | H) ,

5.05 (d. t t 185(t oH): ES-MB
mz 474 (va “)he @&ﬁ%%lﬁ?oaCffg %?LPNK%?(B%%W%@?”B 7.7 (d,
1H), 7.3-6. &h@éﬁ\a@d}apr@d&)r(ﬁhcalwhﬁ1 1. &th@ acethte:hdidne tb vé@onﬂpdﬂ)ndﬁr 65-4. 2
(m 2H), 2.6-2.2 (m 8H), 1-9 (t, 2H: ES-M5 mz 20 474 (M+). 72 0 8 JUN
2005 15 (1.9g¢, 56%)asahghtyellow 'solid. H NMR (DMSO-dg) 8 8.65 (s, 1H), 8.2 (s,

1H), 7.8 (d, 1H), 7.35 (d, 1H), 4.8 (t, 2H), 3.95 (t, 2H), 3.9 (s, 3H).

A mixture of Compound 1e (prepared in Example 1) (0.86 g, 0.0049 mole),
 potassium carbonate (4.1 g, 0.029 mole) and N,N-dimethyl-3-

20  chloropropylamine hydrochloride (3.87 g, 0.0245 mole) in anhydrous DMF (25
mL) was warmed to 70 °C and stirred under argon for 4 h. After stirring over
night at rt, the mixture was diluted with brine (50 mL) and extracted with ethyl
acetate (3 X 150 mL). The organic layer was dried over anhydrous sadium
sulfate and concentrated in vacuo to give a tan solid Compound 4d (400 mg,

25 32%) as a 9:1 mixture of two isomeric products. Evaluation of the "H NMR of
the mixture concluded that the N-1 substituted isomer was the major
component. Major component: 'H NMR (DMSO-dg) & 7.9-7.1 (m, 6H), 4.45 (t,
2H), 3.75 (s, 2H), 3.1 {m, 2H), 2.75 (m, 6H), 2.18 (m, 2H); ES-MS m/z 261
(MH"). Minor component: 'H NMR (DMSO-dg) 6 7.9-7.1 (m, 6H), 4.49 (t, 2H),

30  4.05 (s, 2H), 3.3 (m, 2H), 3.1 (s, 6H), 2.0-2.3 (m, 2H); ES-MS m/z 261 (MH").

Compound 4d (208 mg, 0.0008 mole) and Compound 4c (413 mg, 0.0012

mole) were combined in anhydrous THF (3 mL) and the mixture was stlrred
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WO 02/ 46183 PCT/USO /47689 0 O O OV CI C O C \ O H1) (CcaC)2 H

Br CH2CH2Br N 4a 2) NaOwe 4b Cs2CO3, DMF 4c H Br 0 0 NHZ NHZ eCN
McZN(CHz) s H base, DMF ‘le 4d NMe2 (N - and N2- mixture) HH CYR JUNOWS O
G C 4c + 4d - t-BuOK THE W, NMe2 Conpound 6 Conpound 29 Using the
procedure @b oxaepPl € 4 and the appropriate reagents and sigudoiighso materi al s
known to those skilled in the art, other conpounds of the present 5
invention may be prepared including, but not limted to: %)(59 Nane ES-MS nii
(M+) 3 3-[Liﬂatezﬁfﬁﬁwh'#ﬁﬁ%ﬂlma&ﬁ?%ﬁy‘i’ﬂth-lTh@inﬁafaﬁ%Wa%ﬂ}ﬂqtf ited _ et henyl - 440

1 Hindol - 3'd’rbewflse'Wi9¥é Rl @ldion-dHipesim t-butoxide in THF (4.8 mL) over a 5
3-[5-chl oro-1-[ 3-(di net hyl am no) propyl ] - 1Hi ndazol - 3-yl ] -4- 474
(1- et henyl - 1M peripsl - Breymixture pMasyallpwied-to warai te mieargpstirring continued

3 (2 2- (ol niapd amne) iyl o2ty Riagel s Hlh chullraNERY oot (180
3- (5- chl ar o-r2L pahy waghkd wita 2ui093 sydilmicdrberide Edlutisn §10 mby) fdllolvien\dy) pr opyl j - 1
51 2- (3 nyar S sPaby PR TRTGe g s isd osergnoairomn ociom vl
, filtered and concentrated in vacuo to give a crude product (380 mg) containing
two major components. Minor impurities were removed by flash column
chromatography on silica (eluting with a 9:1 mixture of
10 dichloromethane:methanol) to give of a 9:1 mixture of Compound 6 and
Compound 29, respectively (200 mg, 53%). Separation of a 40 mg sample of
the isomeric indazoles was accomplished by thick layer (2000 p) plate
chromatography on silica eluted with an 85:13:2 mixture of
chloroform:methanol:ammonia to give Compound 6 (22 mg) and Compound 29
15 (5 mg). For Compound &: '"H MNR (CDCl3) 8 8.35 (s, 1H), 7.75 (d, 1H), 7.65
id, 1H), 7.6-7.05 {m, 5H), 6.25 (s, 1H), 5.45 (d, 1H), 5.05 (d, 1H), 4.4 (t, 2H),
2.25 (t, 2H), 2.20 (s, 6H), 1.85 (t, 2H); ES-MS m/z 474 (MH"). For Compound
29: "H NMR (CDCl3) 8 8.15 (s, 1H), 7.7 (d, 1H), 7.3-6.8 (m, 6H), 5.8 (s, 1H), 5.3
{d, 1H), 4.9 (d, 1H), 4.65-4.2 (m, 2H), 2.6-2.2 (m, 8H), 1.9 (t, 2H); ES-MS m/z
20 474 (MH).
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indol-3-yl]-1 Hpyrrole-2,5-dione 73 0 8 JUN 2005 WO 02/46183
PcTl usol/ 47639 122 3-[2-[2-(di net hyl am no) et hyl ]-2Hindazol -3-yl]-4-[1-(2-
526 naphthal enyl)-1 Hindol-3-yl]-1 H pyrrole-2,5-dione 123 08 JUN 2005
3-(1-benzo[b]thien-3-yl-1Hindol-3-yl)-4-[2-[2- 532
(di met hyl agipnehgikhy! 1-2Hindazol -3-yl]- "I Hpyrrole-2, 5pgip88.34
3-(5-chloro-1 -nethyl-1 Hindol-3-yl)-4-[2-(3-hydroxypropyl)- 435
2H i ndazol -3-yl]-1 Hpyrrol e-2,5-dione Exanple 5 3-[1-[3-(di m et hyl
am no) propyl]-1 HIn dazol-3-yl]-4-(1-get Vel Hindol-3-yld:1 €
pyrrol e-2,5-dji one (Conpound 42)

mn period, a

i ndol - 3-yl) - ro i Q
1.0 N solution o po[‘éasm Z@ﬁ)éut 0X de ) was added

2
dropwi se to a sus‘?enm orQq{]a@g@pound %(1353%@() g;\,ﬁrS rqg k*z;md Conpound 4d
(115 ng, 0.44 in anhydrous THE ( cooled to C. gfhe m xture

was stirred at O Cfor 10 min and rt for 3 h. The resulting dark reaction
m xture was then diluted with ethyl acetatgy50 nL of and washed with water
and brine, then driedpover Na2SO4 and concntrat ed in vacuo. The residue
was separ at ed by pr TLC (CI—|2CI2 i, 85:13:2) to afford two

i soners, Conpo ( ng, 58%yi and 15 Conpound 56 (8 ny, 4%
yield). Corrp02 Nvas di ssol v MeORNand 1.0 N HCl in Et20 was added.
The vol atil es we Navapop@tzgg3 333(\7/'acu0 to give the HC salt of Conmpound 42
(120 ng) as a red-(ﬁange (sedd, OMEFOr Corrpoun| 42: 'H NMR (CD30D) 5 8.10 (s,
1 H, 7.62 (d, Jie 8.6 Hz, 1 H), 7.41-7. 34 (NNe,

2H), 7.27(d. J=8. 3Hz, 1H), 7. 07(t, J=7. 3, {49 )t,3=7.3,7.8 20 Hz, 1 H),
6.58 (t, J = 7.6 Hz, 1 H, 6.23 (d, §1_5%d?f@|4zm%ﬁ?ﬁ(4) 4.59 (t, J =58 Hz,
2H), 3.91 (s, 3H), 319(tJ-69Hz 2.80 (s, 6H, 2.,.29 (m 2H);

O

ES-MS mz 428 (M#). Anal. calcd. fg ljZSNOZ 1.25 HC : H2O C,
60.92; H 5.82; N, 14.21; d, ~8.99; 4.02. Foungy C, 617\137"H 5.70; N,
14.16; d, 9.15; KF, 3. 92 For +i ee basey »-n 6
8.29 (s, 1H), 7.63 25(d j = 8. A4-T7+30 {m/ .00 (m
2H), 6.54 (t, 3 =7._8 H NTOTTN N ‘N’
3 ‘ J
do 4 qq _BUOK P \ // ?
THF
NMeo NM82
Compound 6 Compound 29

Using the procedure of Example 4 and the appropriate reagents and starting
~ materials known to those skilled in the art, other compounds of the present

5 invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
| (MH")
3  3-[1-[3-(dimethylamino)propyi]-1H-indazol-3-yl]-4-(1-ethenyi- 440
1H-indol-3-yl)-1H-pyrrole-2,5-dione
5  3-[5-chloro-1-[3-(dimethylamino)propyl}-1H-indazoi-3-y{]-4- 474
(1-ethenyl-1H-indol-3-yt)-1H-pyrrole-2,5-dione
28  3-[2-[2-(dimethylamino)ethyl]-2H-indazol-3-yl}-4-(1-ethenyl- 440

1H-indol-3-yl)-1H-pyrrole-2,5-dione
120 3-(5-chioro-2-ethyi-2H-indazol-3-yi)-4-[1-[3-(4-
morpholinyl)propyl]-1H-indol-3-yi]-1H-pyrrole-2,5-dione

121 3-[2-(3-hydroxypropyl)-2H-indazol-3-yl]-4-[1-(3-pyridinyl)-1H- 464
indol-3-yl}-1H-pyrrole-2,5-dione

(@)1
N
oo
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1H, 581 (d, J =7.5Hz, 1 H, 417 (m 1 H), 4.08 (m 1 H, 3.90 (s, 3H),
2.20 (m 3H), 2.13 (s, 6H), 1.89 (m 1H); ES-M5 mfz428 (M{). 74 0 8 JUN
2005 WD 02/46183 PCT/USO | /47689 HH O Ove 0O NO ON O O eN 4d{y§ NN-08Bu
OKNNNNM THE Nle Me 3a NMe2 Nve2 Conpound 42 Conpound 56 Exanple 6
3'[1'[3'(dw‘orlﬁﬁ4ﬂ¥ia m no)propyl]-1 Hi , PenUsOL4768

ndazol - 3-yl]-4-[1-(3-pyridinylrnethyl)-1 H 5 indol-

Hpyrrol e-2, 5-di one % npound 26) Conpound 2b (203. 2 0. 001 nol e) and
cesi um car bonat22 ( & @g(dlmeémamm@ry%ﬁen Bridict i1n?2anhydr ous BRE (5 nl).
The ni xture was st napkialenyod/-Bogodryt! H3RYr®Ie-8r5-dioRe t hen 3- br ononet hyl

pyridi ne hydropy rr%dd(q: Hehs8b fméal'-?) O PR dr_@l_@_ 15 added- The reacthon

m xture was stirre t luted wth of
ether (200 nL) and vvasﬁhm%é g EHQ E(sglg mﬁezhg(;regg%l c layer was

separ at ed, t het24dr Bed-anao-1-metyd Uusd@d’di’mrﬁﬂr E@-ﬂﬁaﬂwxm@mﬂbncent r4ded in

vacuo to gi ve Conpadthiddazol-3dlFbHmyrro®42%6-denea brown oil. 1H NVR (CDCl 3) 5

8.6 (m 2H), m : : : m , D. ) . 3. S, :
ES-M5 nfz 295 (M—I) 15 Conmpound 6a (275 , 0.0009 nol e) and Compound If
(162 ng, 0.006 nole) were conbined i ous THE (10 nlL). The m xture

tbutoxi de. i n TEEIT BRAERROA AR bES Rl I B A MRS IET T an
addi tihgzal: ﬁc(ran nin an ice (2:0 dyarole-2 hediorad (Campmerd tﬂa)ght The Idfllrlé m(ﬁtSIuLe R
\g/gs 12}: 2 m turgt[%?—; ?Cgméﬂ%%% F}{gwg] %%ﬂf@?%ré gﬂ%oﬁg ﬁ?‘%ﬁg’”’d&‘? yl)[ @Hyl el dg

Conpound 26 (104 ng, 35% as @iro-25gtos®(Cempdunpssind 26 was d| ssolved in
water (5 mb)

Over a 10 min period, a 1.0 N solution of potassium t—butox:de in THF (2.2 mL,
2.2 mmol) was added dropwise to a suspension of Compound 3a (135 mg,
0.63 mmol) and Compound 4d (115 mg, 0.44 mmol) in anhydrous THF (1 mL)
10 cooled to 0 °C. The mixture was stirred ai 0 °C for 10 imin and rifor 3 h. The
resulting dark reaction mixture was then diluted with ethyl acetate 50 mL of and
washed with water and brine, then dried over Na,SQO,4 and concentrated in
vacuo. The residue was separated by prep. TLC (CH2Cla:MeOH:NH4OH,;
85:13:2) to afford two isomers, Compound 42 (110 mg, 58% vyield) and
15 Compound 56 (8 mg, 4% yield). Compound 42 was dissolved in MeQH and
1.0 N HCl in Et,O was added. The voiatiles were evaporated in vacuo to give
the HCI salt of Compound 42 (120 mg) as a red-orange solid. For Compound
42: "H NMR (CD30D) 6 8.10 (s, 1H), 7.62 (d, J = 8.6 Hz, 1H), 7.41-7.34 (m
2H),7.27 (d, J=8.3Hz, 1H), 7.07 (t, J =7.3, 7.9 Hz, 1H),8.92 (t, J=7.3, 7.8
20 Hz 1H), 6.58 (t, J=7.6 Hz, 1H), 6.23 (d, J = 8.1 Hz, 1H), 4.59 {t, J =58 Hz,
2H), 3.91 (s, 3H), 3.19 (t, J = 6.9 Hz, 2H), 2.80 (s, 6H), 2.29 (m, 2H); ES-MS
m/z 428 (MH+). Anal. calcd. for CosHosNO2+ 1.25 HCL - 1.10 H,0: C, 60.92; H,
5.82; N, 14.21; Cl, 8.99; KF, 4.02. Found: C, 61.13; H, 5.70; N, 14.16; Cl, 9.15;
KF, 3.92. For Compound 56 (free base): 'H NMR (CD50D) 4 8.29 (s, 1H), 7.63
(d, J =8.2 Hz, 1H), 7.44-7.30 (m, 3H), 7.08-7.00 (m, 2H), 6.54 (t, J = 7.8 Hz,
1H), 5.81 (d, J = 7.5 Hz, 1H), 4.17 (m, 1H), 4.08 (m, 1H), 3.90 (s, 3H), 2.20 (m,
3H), 2.13 (s, 6H), 1.89 (m, 1H); ES-MS m/z 428 (MH").

[N
n
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and adjusted to pH2 with 1 N hydrochloric acid solution. The solution was
25 .. freeze-dried overnight to give the hydrochloride salt. 1H N

(DMBO-d6) S 8.8 (m 2H), 8.4 (s, 1 H, 81 (d, 1H, 7.8 (m 1 AH/;B,B;}UN@%
(d, 1 H, 7.6-7.35 (m 3H), 75 0 8 JUN 2005 WD 02/46133 PCT/ US01 /47639
7.2 (m 2HyooBu4eibs (t, 1 H), 6.3 (d, 1 H, 575 (s, 2H), Achbsdtizes2H), 3.0
(m 2H, 2.65 (s, 6H, 2.05 (m 2H). ES-M5 nz 505 (MH). 0 O\ OOV N
8r eNmMO N HGCOXB tl- 2 b6aH OONO NHZ6a + NN/ \ i N/ NN If
JJ t-BuOK Me2N THE N ing the proced eﬁf (Exarrpl e 6 and
the appropriate r 2 skilled in
the art, other co repar.ed

i ncl udi ng, bu imtegidto: 0
3-[I1-[3-(dine openyl ) -1
H i ndol -3-yl ] -

]Z“Z-E Sagy

|3[

)‘pggpgg]’ 1 \
I ,9 rroI - di one [3 (di nmet hy('}im of‘lpropyl] 1
Hindazol -3-yl]-4.T - FL554 napht&l en thyl)-1 H¥Yedogl -3-yl]-
H pyrrol e-2,5-d I"One 67 3 [1-[3-(dimethyl agino)propyl]-1
Hindazol -3-yl]-4-[1-(2- 555 qui nolinyl met hyINMd, H-i ndol - 3-§Mp21
Hpyrrole-2,5-dione Compound 42 Compound 56
Example 6
3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yl]-4-[1-(3-pyridinylmethyl)-1H-
5 indol-3-yl}-1H-pyrrole-2,5-dione (Compound 26)

Compound 2b (203.2 mg, 0.001 mole) and cesium carbonate (1.3 g, 0.004
mole) were combined in anhydrous DMF (5 mL). The mixture was stirred
~under argon at 30 °C for 1 h, then 3-bromomethy! pyridine hydrcbromide (379
mg, 0.0015 mole) was added. The reaction mixture was stirred for an

10 - additionatl 6 h and was then diluted with of ether (200 mL.) and washed with
brine (2 X 50 mL). The organic layer was separated, then dried over
anhydrous sodium sulfate and concentrated in vacuo to give Compound 6a
(275 mg, 94%) as a brown oil. 'H NMR (CDCl3) § 8.6 (m, 2H), 8.45 (m, 2H),
7.5-7.25 (m, 5H), 5.4 (s, 2H), 3.95 (s, 3H). ES-MS m/z 295 (MH").

15
Compound 6a (275 mg, 0.0009 mole) and Compound 1f (162 mg, 0.006 mole)
were combined in anhydrous THF (10 mL). The mixture was stirred under
argon and cooled in an ice bath while 1N potassium t-butoxide in THF (3.6 mL)
was added dropwise. The mixture was stirred an additional 5 min in an ice

20 bath then at rt over night. The dark mixture was then concentrated in vacuo
and flash chromatographed on silica (using a 85:13:2 mixture of
dichloromethane:methanol:ammonium hydroxide) to yield Compound 26 (104
mg, 35%) as an orange solid. Compound 26 was dissolved in water (5 mL.)
and adjusted to pH~2 with 1N hydrochloric acid solution. The solution was

25 .. freeze-dried overnight to give the hydrochloride salt. 'H NMR (DMSO-ds) 5 8.8
(m, 2H), 8.4 (s, 1H), 8.1 (d, 1H), 7.85 (m, 1H), 7.75 (d, 1H), 7.6-7.35 (m, 3H),
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[ (2, 6-di chl orophenyl)nethyl]-1Hindol-3-yl]-4-[1-[3- 572
yl am no) propyl ]-1 Hindazol -3-yi]-I Hpyrrole-2,5 dione

5-chi orobenza[ b] t hi en-3-yl ) net hyI] 1 Hindol - 3- yI] 4-11- 59@8 JUN 2005
i met hyl am no) propyl]-1 Hindazol-3-yl]-1 Hpyrrole-2,5 dione Exanple 7
3- (5-chlvongsslset hyl -1 Hindol -3-yl)-4-[1-[3-(dinet hylm’ri/lm)/m(,@pyl]-

H i ndazol -3- 76 0 8 JUN 2005 WO 02/ 46183 PCTI USO | /47689 yl]-
H-pyrrole-2,5-dio ound 462 npound 4b (119. rl'% 0. 0005 m)l e) and
cesi um car bo7n%1t(ré1 ?'326371%" o @13 qﬂil"ﬁ)5 el %@nﬁﬂﬁd&ia afHPH6ls DMVF (5
m-) and thez_@ggg 985 ( ﬁ{:QH?EéSq\MS BR gosyfen. argon for 1 h. |odoethane
was then added r'op se and stirring 5 conti nued at 30 Cto rt over night.
The reaction mxture was then diluted with ether (100 m-) and partitioned
with water (25 nlL). The org |c | ayer was seBa l%i’l and the aqueous | ayer
extracted with ether (6Q € The conbi ned ai c layers were washed with
brine, then dried over & '\o s0di um sulfafe d concentrated in vacuo
to gi ve Conpound @ ) as solid. Conpound If
(prepared in Exanp ! nd Conpound 7a (70 ng,

0. 00027 nole) were co ned in &%&dx&ous THE (Q@ and the m xture was
stirred in an ice gy h under arg A 1 N sol uljj olN of potassium 15
t-butoxide in THE (1.6 nL, 0.0016 nole) was &edd ropwi se while stirring
under argon. The mixture was stirred an additional 3 h at rt and then
evaporated in vacuo at it to give the crude producty The crude product was
purified via thick layer (2000110 chromat ogr aphyQQ iJoca (eluted with

di chl or onet hane: 2% net hanol ) t ive Conpound 46 ( ngy) as an orange 20
glass. ES-MB nfz 476 (MH+) .~ HINVRITCDC 3) 5 ; 5 ' A, 7.85 (d, 1H),
7.55 (d, 1H), 7.356@t,+1H)|, 1.28 (d, 1H)), 7 95 (d, 1H), 6.15
(s, 1H, 4.4 (t, 2H, 4. /(N2H) 2.25 (q, 6H), 1.95 (m

2H), 1.5 (t, 3H. 77 0 8§fUNJ}bO5 t-BuOK (j) \

71 3-[1-
(di meth
3-[1-[(
[ 3- (di
10

’ MeZN Nl\/]ez
Compound 26

5 Using the procedure of Example 6 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present

invention may be prepared including, but not limited to: |

Cpd Name ES-MS m/z -
| (MH")
7  3-[1-[3-(dimethylamino)propyi]-1H-indazol-3-yl]-4-[1-(2- 454
propenyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione
66  3-[1-[3-(dimethylamino)propyi}-1H-indazol-3-yi]-4-[1-(1- 554
naphthalenyimethyl)-1H-indcl-3-yl]-1H-pyrrole-2,5-dione
67 3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yl}-4-[1-(2- 555
quinolinylmethyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione
71 3-{1-[(2,6-dichlorophenyl)methyl]-1H-indol-3-yi}-4-[1-[3- 572
(dimethylamino)propyl}-1H-indazol-3-yi}-1H-pyrrole-2,5-
dione
73 3-[1-[(5-chlorobenzo[b]thien-3-yl)methyl}-1H-indol-3-yl]-4-[1- 594
[3-(dimethylamino)propyl]-1H-indazol-3-yl}-1H-pyrrole-2,5-
dione
Example 7

10 3-(5-chloro-1-ethyl-1H-indol-3-yl)-4-[1-{3-(dimethylamino)propyl]-1H-indazol-3-
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WD 02/ 46133 PCT/ US01/47689 O Ove OOWw C \ Etl G I \ O Nbase N HEt
4b 72 OH OYNO NR d N7a\ \ / if t-BUuUOKNNN THE Et Me2N Conpound
46 NMe2 Using the procedure of Exanple 7 and the appropriate reagerftf Jgpanos
starting materials known to those skilled in the art, other conpounds of

the presenygoBy@nti on may be prepared including, but noicdidmbee to: Cpd
Name ES-MS mz 43 3-(5-chioro-' I-methyl 1H i ndoi-3-yl }4-[1-[3- 462

(di net hyl am no) propyl ] -1 Hindazol 1 Hpyrrole-2,5 dione 44

3-[ 1-[ 3- (di met hyl ani no) pr oyt pxrr@ﬁﬂaéﬂmle (Gofnippund @6) - et hyl - 442

1H-i ndol - I

H i |n30|0 3- yy%c}rﬂﬂquﬁc{)%ﬁ @lgﬁzet 9;@20 (E)lre ga,((ffgéz rﬂfcﬂrt}r@ate I(%Zazo O>9I1] 1
H-pyrrole-2 ,rgoid) waee dQan é¢d ircanhiydoeus DMF (5 mL) and the mixture was stlrred at

H i ndol - 3-yl k- daz 1
- pyr ol o 5.3 4 bieuben (5 i GO 8%%%“ o ropuiat B il |
H-i ndol - 3-yldonfinkekt ét?:so @Eb rt(o%ﬂmghvlm AR ORBlrehy s tﬁéﬂaﬁm{eo@ww\] 1

H-pyrrole25d|one i meth yamno propyl ] -

H-i ndazol - 3-8figr-(400 mL( zandmtltlmdrvw&ywaﬂey 2oLk Th@@rgasuq/llayerlwas

H pyrrol e-2,
3-[1-3- (di rrsé%f’%}al?%aﬁg)thea HAOHS {3ys" extracipd yith ey G ddie comained_ 1y - 1
H pyrrol e- 2,dgahiolayeBbwere washed with brme then dned over anhydrous sodium

3_(1-ethyl- 1sﬁfét%da°rld cor%ehtratelj in cxgo to glv g(r)nlploﬂXd )7Qr P o} In”]g %Ha/o 531383

10  white solid.

Compound 1f (prepared in Example 1) (110 mg, 0.0004 mole) and Compound
7a (70 mg, 0.00027 mole) were combined in anhydrous THF (3 mL) and the
mixture was stirred in an ice bath under argon.. A 1N soluticn of potassium
15  -butoxide in THF (1.6 mL, 0.0016 mole) was added dropwise while stirring
under argon. The mixture was stirred an additional 3 h at rt and then
evaporated in vacuo at rt to give the crude product. The crude product was
purified via thick layer (2000p) chromatography on silica (eluted with
dichloromethane:2% methanol) to give Compound 46 (18 mg) as an crange’
20 glass. ES-MS m/z 476 (MH"). 'H NMR (CDCls) 8 8.15 (s, 1H), 7.85 (d, ‘1H),
7.55 (d, 1H), 7.35 (1, 1H), 7.25 (d, 1H), 7.15 (t, 1H), 7.05 (d, 1H), 6.15 (s, 1H),
44 (1, 2H), 4.15 (q, 2H), 2.25(q, 2H), 2.2 (s, 6H), 1.95 (m, 2H), 1.5 (t, 3H).
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i ndazol -3-yl]-1 H pyrrol e-2,5-di one 83

3-[1-[2-[2- (et hyl am no) et hoxy] et hyl ] - 1Hi ndazol -3-yl]-4-[1- 531

[ 2-[2- (et hyl am no) et hoxy]ethyl]-1 Hindol-3-yl]-1 Hpyrrole 2,5-dijaheyN &P
8 JUN 2005 WD 02/46183 PCT/ US01/ 47689 Exanple 8 3-(5-chl oro-1-phenyl -

H- i ndol - 3-Wb)24siBL- [ 3- (di met hyl am i no) propyl ] -1 H i ndazoderdsoyhlesd

H pyrrol e- 2, 5-di one (Conpound 48) 5 The indol e Conpound 4a (see Exanple 4)
(3.02 g, 20 mml) and bronobenzene (3.14 g, 20 mmol) were di ssolved in DVF
(10 nL). Potassium carbonatey(20Meg, 20 nmol ) Cand® (130 ngy, 1.6 mmmol)
were added and the re Ftion s\ ef | uxe% rgen for 16 h. The reaction
was cooled to rt and AR -6 ( ) and water (100 mi).
The organic |ayer 10 was hed vvi%—loggba{%r ’é. 0 m.) and brine (2 X 50
m.), then dried (Na2SO4) dNevapor %€d in Vacud to a brown oil. The oil
was purified via flash col UH‘E chr omat ogr aph a(ﬁthyl acet at e: hexane; 1:10)
to give Conmpound 8a (2.56 g, °56% as a colorl®ess oil. 15 Oxalyl chloride
(0.52 g, 4.1 mmol) was added to the indole Conpound 8a (0.91 g, 4.0 nmol)
in diethyl ether (8 nmL) while the m xture was cogled in an ice bath. The

mxture was then stirred at anpient tenper at s 016 h, then cooled to
-65 C. Sodi um net hoxi de - ONHB. 0 nmfBll (10 n.) was added
slowy and the reaction D Iovved, to co (5 nL) 20 was added

and the m xture was sti 2o B\ [ e’ | ow solid Conpound
8b (1.04 g, 83% was fljntere 'HNM@KCDCI 3)N6 8. (s, 1H), 8.55 (s, 1
H, 7.65 - 7.25 (m 7H), 98 (s, 3HF The eskkr Conpound 8b (56 ng, 0.18
nol ) and am de Conpo% (40 mg, 25 0.15 mmol, priepared in Exanple 1)
were conbined in dry '\,(4 m.) under ar@@ﬁmﬂﬁd’ | édiMen an ice bath as 1
M pot assi um t - but oxi de in THE (0. 60_nL, mmol ) was added with stirring
over a 2 m rM$jag thsproaedwe of ExprpiRy7 B¢ tfze ﬁp%rppr'@tte reggry aRd stagindvas
quenched by §b@HaRUchirAB iiseldkildhitknd Bt g combdlIiblof inbigsefelfor 15 min
and then partitioned between chloroform and saturated 30 NaHCO8. The organic
sol uti on wasnveieadnay bé prrpaiedinetidigHETB i dmiteditae,

Cpd Name ES-MS m/z
(MH™)

43  3-(5-chloro-1-methyl-1H-indol-3-yl}-4-[1-[3- 462
(dlmethylammn)propyl] 1H-indazol-3-yl}-1H-pyrrole-2,5-
dione

44  3-[1-3-{dimethylamino)propyl}-1H-indazol-3-yl]-4-(1-ethyl- 442
1H-indol-3-vyl)-1H-pyrrole-2,5-dione

47  3-(5-chloro-1H-indol-3-yl)-4-[1-[3-(dimethylamino)propyl]-1H- 448
indazol-3-yl]-1H-pyrrole-2,5-dione

49  3-(4-chloro-1 H-indol-3-y1)-4-[1-[3-(dimethylamino)propyl}-1H- 448
indazol-3-yl]-1H-pyrrole-2,5-dione

50  3-[5-chloro-1-(1-methylethyl)-1H-indol-3-yl}-4-[1-[3- 490
(dimethylamino)propyl]-1H-indazol-3-yl}-1H-pyrrole-2,5-
dione

52  3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yl]-4-[1-(2- 458
hydroxyethyt)-1H-indol-3-yl}-1H-pyrrole-2,5-dione

55 3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yl}-4-(1H-indol- 414
3-yh)-1H-pyrrole-2,5-dione

69  3-(1-ethyl-1H-indo!l-3-y})-4-[1-[3-{(4-morpholinyl)propyl}-1H- 518
indazol-3-yl]-1 H-pyrrole-2,5-dione

83  3-[1-[2-[2-(methylamino)ethoxy]ethyl]-1H-indazol-3-yl]-4-[1- 531
[2-[2-(methylamino)ethoxy]ethyl]-1H-indol-3-yl]-1H-pyrrole-
2,5-dione
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then dried (Na2SO4) and evaporated in vacuo to a flaky solid. The solid was
then purified by preparative thin |ayer chromatography (EtQAc: MeOH NHACOH,

80:16:2) to afford Conpound 48 (26 ng, 33% as a flaky yellow soli@.8 JiH MR
79 0 8 JUN 2005 WD 02/46183 PCT/ QSII | /47689 (CDClI3) 5 8.3 (s, 1 H, 7.75

(d, J =7 %:02/'461@: 7.60 - 7.30 (m 8H), 7.20 (m 1 H), p(?]:/@ﬁn(,g(iksg\] = 7 Hz,
1H, 6.28 (s, 1 H, 443 (m 2H, 2.37 (m 2H), 2.25 (s, 6H, 2.01 (m
2H). ESMS mz 524 (M#). Br OOw \ O \ \ d 1) (Cod)2 d 2) NaOW C H
CuO, K2CO3 N4a 8a\ ~8b H OONONH2CA ~N8b M 1-BuKNNN if THE
Me2N Nti, 1e2 5 Conpound 48 Using th&xprmpieglure of Exanple 8 and the

appropriate reagents and star terials kno to thos illed in the
art, other c&?@QHa@-ﬁpﬂ? Y- 1[5'? gh? 4ﬁ(ﬂé[§t PEretheemine) Bﬁogﬁlirjg’én?jﬂ%ﬂludi ng,

but not limted to: Cpd Nang ’F_ﬁ;f ol@?5-@%00mpound48)
3-[1-[3-(di methyl am no) pr opy dazol - 3-yl]-4-(1 ‘phenyl - 490 1

H-i ndol - 3yl Thqmelotwmmp@uad BadS@méXQBPG DI303-g, @0immpbtaingdl a min o) propyl ] -
e pyr rol 6 2, S0 Rzede 24 2 %0 oTRREKERD ARG IOl Y Feteun s
(di met hyl am carppnaipy(R]761g,20 mdet)adnd3CyD](130 kgpy 16rmhel)2yére added and the

reaction was refluxed under argon for 16 h. The reaction was cooled to rt and

partitioned between DCM (100 mL) and water (100 mL). The organic layer

10 was washed with water (3 X 50 mL) and brine (2 X 50 mL), then dried
(Na2=S0,) and evaporated in vacuo to a brown oil. The oil was purified via flash
column chromatography (ethyt acetate:hexane; 1:10) to give Compound 8a

(2.56 g, 56%) as a colorless oil.

15 Oxalyl chioride (0.52 g, 4.1 mmoi) was added to the indole Compound 8a (0.91
g, 4.0 mmol) in diethyl ether (8 mL) while the mixture was cooled in an ice
bath. The mixture was then stirred at ambient temperature for 16 h, then
cooled to —65 °C. Sodium methoxide (0.46 g, 8.0 mmol) in methanol (10 mL)
was added slowly and the reaction was allowed to come to rt. Water (5 mL)

20 was added and the mixture was stirred for 30 min, then a light yellow solid
Compound 8b (1.04 g, 83%) was filtered. 'H NMR (CDCl3) 6 8.60 (s, 1H), 8.55
(s, 1H), 7.65 - 7.25 (m, 7H), 3.98 (s, 3H).

The ester Compound 8b (56 mg, 0.18 mmol) and amide Compound 1f (40 mg,

25  0.15 mmol, prepared in Example 1) were combined in dry THF (4 mL) under
argon and cooled in an ice bath as 1M potassium t-butoxide in THF (0.60 mL,
0.60 mrﬁol) was added with stirring over a 2 min period. After stirring for 2 h at
rt, the reaction was quenched by slow addition of 12 M HCI (0.25 mL., 3 mmol),
stirred for 15 min and then partitioned between chioroform and saturated

30  NaHCO;. The organic solution was washed with saturated NaHCQO; and brine,
then dried (Na>S0O4) and evaporated in vacuo to a flaky solid. The solid was
then purified by preparative thin layer chromatography (EtOAc:MeOH:NH,OH;

80:16:2) to afford Compound 48 (26 mg, 33%) as a flaky yellow solid. 'H NMR
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dione 10 Exanple 9 3-[1-[3-(d inmethyla mno)propyl]-1

H i ndazol -3-yl]-4-[1-(2-propenyl)-1 Hindazol-3- yll-1 H pyrrole-2,5-dione
(Conmpound 30) 3-[1-[3-(di methyl am no)propyl]-1 Hindazol-3-yl]-48@1JUN 2005
H i ndazol -3-yl)-1 Hpyrrole- 80 0 8 JUN 2005 WD 02/46183 PCT/0S0 W47689

2, 5-di one {(geapawnd 57) 3, 4-bis[1-[3-(d inethyl am no) pr opyt/iseksbsh nd

azol -3-yi]-1 Hpyrrole-2,5-dione (Conpound 58) lodine (21.3 g, 84.0 muol)
was added to indazol e Conpound 9a (4.95 g, 42.0 5 mol) in DVF (80 nl)

foll owed by (DTS 84 (g, 1HRT . TH, J.= Thiz, 1eRat60A 7.30 (ch,uBH), V2O (at,il)ed at rt
for 1 h and our in % Na 260 ) t hen ex t w th Et20
(2 X 200 M)%gr@g ﬁﬁ%ﬂﬁeﬁ%eégﬁa@t ?ﬁr‘& (%%@gbdz%(ﬂh t%?%%%)m and
brine (100 mhpy (khhep)deisemhs(Ma2s3iviand evaporated in vacuo to give
Compound 9b (10.0 g) as a colorless solid. EtMyBr (3.0 Min 10 Et20, 6.0 ni,
18.0 mml ) was added dropw se over a period of 10 mn to a solution of

i ndazol e Conpound 9b (1.22 g5 5.0 nmmol) in THE (45 nL) cooled tqu@ C The
reaction mxture was then stjrred at 0 Cfor 20 mn and a so Kon of
Me3sSnCl (2.4 @, 12. 0 mmol ) THE(5 ql) was added drgpwise gverpa 10 min.
peri od. The m xYurd Was stiwgdd at § C[fdy 15)¢CochLen or 10 min. 15
Saturated NHACI N 40—iL) f by—Et-©QAc—+15 Nand water (20
nL). The organic |ayér wdelQehharQs ed, ed ZiNaPMat er (40 pgi) and brine

(40 m.), then drigd (Na2SO4) and evggor d in vacuo t08@ff Compound 9c
(1.35 g) as a light yellow solid. 20 Cospeund 9c (1.07 g, 338 Dl ) was
conbi ned with 1-benzyl-3,4- di brononal ei nde Conpound 9d (438 ng, 1.27 mol,
prepared as described in G X e, et al., Tetrahedron Left., 1994, 35, 5555)
and LiCl (215 ng. 5.08 mol) in toluene (25 nL) under argon and
Pd(PPh3)2CI 2 (178 ng, 0.25 mgpl) was added. The ?ea [ Q0 m xt ure was

(

stirred at 90 C for 20 In and then diluted 25 wit g O&c” (150 nlL), washed
with water (60 mL) and frife (M ni), then &N ec and evapor at ed.
The resi due was separf )
to afford Conpound 9e

AN N.
_ NN
1f f THF | 1 \L
MeoN NMe,

5 Compound 48

MeOH;, 97: 3)

Using the procedure of Example 8 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present

invention may be prepared including, but not limited to:

Cpd Name : ES-MS m/z
(MH")

45  3-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yl]-4-(1-phenyl- 490
1H-indol-3-yl)-1H-pyrrole-2,5-dione :

33 3-[1-[3-(dimethylamino)propy!]-1H-indazol-3-yi]-4-[1-(2- . 504
methylphenyl)-1H-indol-3-yi]-1H-pyrrole-2,5-dione

54 3-[1-(3-bromophenyl)-1H-indol-3-yI]-4-[1-[3- 568
(dimethylamino)propyl]-1H-indazol-3-yl]-1H-pyrrole-2,5-
dione :

10 Example 9

3-{1-[3-(dimethylamino)propyll-1H-indazol-3-yil-4-[1-(2-propenyl)-1 H-indazol-3-
yl]-1H-pyrrole-2,5-dione (Compound 30)
3-[1-[3-(dimethylamino)propyi]-1H-indazol-3-yl}-4-(1 H-indazol-3-y1)-1H-pyrrole-
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red-orange solid. 1HNWR (DMSO) S 7.55 (d, J = 8.1 Hz, 2H), 7.40-7.28 (m
9H), 6.98 (t, J = 7.3 Hz, 2H), 4.84 (s, 2H). ES-M5 nlz 420 (MH+). 30 A

m xture of Conpound 9e (126 ng, 0.30 mmol) and K2CCO3 (166 ng, 1.200 8ngunl 2005 n
DMF (6 nL) was stirred at rt for 5 mn and then

3-di net hyl@?,gg(ggopyl ohl ori de hydrochl oride (47 ng, O0.30p0ppl) @5 added 81
0 8 JUN 200 WO 02/ 46183 PCT/ USO1/ 47689 portionw se. After stirring at 60 C
for 16 h, half of the reaction mxture was transferred to a separate round
bottom flask and treated w th a?bydioeh(Compteindls7) ng, 0.22 mmol ). The

resulting m xt sstlrr d a h il ut .th Et OAc (60
n), washed vthJ' 9\/5\,\@ ﬁ%{')a”% pi%’@ﬁ%'ﬂé#ﬁ% ﬁfp]%rpyarlpe-%ﬁ\é% M- so1) and
evaporated in vacuo to g| ve Conpoundofboasd 881 xt ure of three products The
Compound 9f m xture was dissolved in EtOH (5 nmL) and KCH 1. 5 nmol )
was added. Aptige (21 3ra.idd) mm@dwes pgeed B indazale Gogpaungrda (Aw%sm.r@

ext ract ed wi THeEL D 457ty Folglcl G OB 22 e hinB) 2 sede) o
vacuo and thmlmerstwas sigredesirtioe 1vbgand:wabpue@dmmtomO%atal-NmﬁQX@O(rmm g) and
(30 o alien SRRl RORE I M 8 BB dlelly wbRPRNERC (3 Xso.

nL). The condodtmwdteexm@cm_s anel beined SO thLWi thén w/ae@(Nadﬁo@rannaevapdsreteddr| ed

Na2SO4) and. evapor at ed vacuo e resi reparative
Lboa | Dot GRS i ae0t (0.5 35 4 fhioNers RaRbuEn s s iR L% (oS

Conmpoundi b7 &;ooesrmmanmmﬁagm it el HrSpvige owerr@pah@@of ﬁmhﬁﬁ ﬁﬁa --or
Conmpound 30: yell ow orange solid, 'H NVR (CDCl 3) 5 Hz,
H), 7.38-7. 2wletnan ofipdazp Womoun\d%a(@%Squyol)vs\BéFé %@L ﬁ?0'91i|)t0 5. 93
m 1 5. d, 20 (s,
éH), 2H)13 (ﬁ]@- &: %@%%@o&ﬁn%ﬁré wéa"sghazrlﬁ’étn%:(g ato 4@&%2&%‘@1&%@ g@)h@oﬂ%f (
Conpound 57: Mye?m@v(\k?ér@rﬂ@e() m@l&iinW@m@wa&@@dewwpwnsgpvmﬂ)@md 58:

AL o L N
Hz, , 4H) , 122. 28atufdted NHCH(4 k) Wélbi)addéd illogved by FHPDACK 190 nflt),and watér 8 Hz, 4H).
ES-M5 i z SOPZO L)( Wwe) organic layer was separated, washed with water (40 mL) and

brine (40 mL), then dried (Na»S0Q,) ard evaporated in vacuo to afford

1

Compound 9c¢ (1.35 g) as a light yellow solid.

20 Compound 9c (1.07 g, 3.8 mmol) was combined with 1-benzyi-3 4-
dibromomaleimde Compound 9d (438 mg, 1.27 mmol, prepared as described
in G. Xie, et al., Tetrahedron Lett., 1994, 35, 5555) and LiCl (215 mg, 5.08
mmol) in toluene (25 mL) under argon and Pd(PPh3),Cl. (178 mg, 0.25 mmol)
was added. The reaction mixture was stirred at 90 °C for 20 h and then diluted

25  with EtOAc (150 mL), washed with water (60 mL) and brine (60 mL), then dried
(NazS0,) and evaporated. The residue was separated by flash column
chromatography (DCM:MeQH; 97:3) to afford Compound 9e (430 mg) as a
red-orange solid. "H NMR (DMSO0) § 7.55 (d, J = 8.1 Hz, 2H), 7.40-7.28 (m
9H), 6.98 (t, J = 7.3 Hz, 2H), 4.84 (s, 2H). ES-MS m/z 420 (MH").

30
A mixture of Compound 9e (126 mg, 0.30 mmol) and K>CO3 (166 mg, 1.20
mmol) in DMF (6 mL) was stirred at rt for 5 min and then

3-dimethylaminopropylchloride hydrochloride (47 mg, 0.30 mmol) was added
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82 O B JUN 2005 WD 02/46183 PCT, CSO /47639 | SnMe3 NI N 1) EtMgBr N N
KOH H2) Me3SnCl H 9a 9b 9¢c (Ph (Ph ON GO ONO 1) Me2N(CH2)3Cl1 9c B
Br 9d NN NN | (1.0 eq.) 9f [Pd] HH K2COB 9e 2) C S(Ph ON O R =0H, JuN 2009
KOH Conmpound NN NN 2) NH4OAc 30, 57 and 58 140'C R 9f NHHH ON-,00
NOON GQobetssNW + NNi N~ ~/ i~ N HN- NN-I N-pGamaoung 57
Compound 58 Conpound 30 Exanple 10 3-[1-[3-(di nethyl am no)propyl]-1
Hi ndazol - 332/4':{1 1, 5- d‘iAhydro;i4- [1-(2-t hri enyl )-ll fI—tl- 5 i _
i ndol - 3- yI | -PadigRise| AREOHETIEBRY Undorst D. alf afthe reagtinaimiytuEmvas) pr opyl ] - 1
H-i ndazol - 3-ydikstebrerr 18] ¥EBRaR-bdnd BokibhaR¥kand thdated with allyl chioride (17
mg, 0.22 mmol). The resulting mixture was stirred at 60 °C for 4 h, then diluted
with EtOAc (60 mL), washed with water (30 mL) and brine (20 mL), then dried
5 {NazSOQ4) and evaporated jin vacuo to give Compound 9f as a mixture of three
products. The Compound 9f mixture was dissolved in EtOH (5 mL) and KOH
(84 mg, 1.5 mmol) was added. After stirring at 80 °C for 16 h, the reaction
mixture was diluted with water (10 mL), acidified with 10% citric acid (10mL)
and extracted with EtOAc (40 mL). The aqueous solution was evaporated in
16 vacuo and the resulting residue was combined with neat NH4OAc (10 g) and
stirred at 140 °C for 1.5 h. The mixture was cooled to tt, dissolved in water (30
mL), made basic with 3N NaOH to pH 10 and extracted with EtOAc (3 X 50
mL). The combined extracts were washed with water and brine, then dried
(Na,S0Q,) and evaporated in vacuo. The residue was separated by preparative
15 TLC (DCM:EtCAc:MeOH:NH,OH; 30:70:20:3) to afford Compound 30 (2.2
mg). Compound 57 (1.0 mg) and Compound 58 (4.5 mg) were also isolated. |
Zor Cormpound 3@: yellow-orange solid, 'H NMR (CDCl3) 8 7.46 (d, J = 8.5 Hz,
1H), 7.38-7.20 (m, 4H), 7.07 (d, J = 8.3 Hz, 1H), 6.98-6.88 (m, 2H), 5.93 (m,
1H), 5.21-5.08 (m, 2H), 5.04 (d, J = 5.5 Hz, 2H), 4.42 (1, J = 6.9 Hz, 2H), 2.15
20 {s,6H),2.13 (m, 2H), 1.88 (t, J = 6.8 Hz, 2H). ES-MS m/z 455 (MH"). For
Compound 57: yellow-orange solid, ES-MS m/z 415 (MH™). For Compound 58:
yellow-orange solid, TH NMR (CDCl3) 8 7.46 (d, J = 8.6 Hz, 2H), 7.28 (m, 2H),
| 7.'14 (d,J=8.2 .Hz, 2H), 8.92 (t, J = 8.2 Hz, 2H), 4.45 (t, J = 6.8 Hz, 4H), 2.26
(t, J = 6.8 Hz, 4H), 2.21 {s, 12H), 1.97 {t, J = 6.8 Hz, 4H). ES-MS m/z 500
25 (MH").
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i ndol -3-yl]-2H pyrrol -2-one (Conpound 37) Conpound 9 (0.85 g, 1.7 mmol)
(prepared using the procedure of Exanple 12) in THE (75 nL) was cooled in
an ice bath as 1 MLAH in diethyl ether (10.5 nL, 83 0 8 JUN 2005 ) 8MUN 2005
02/ 46183 PCT/USO /47689 10.5 mml ) was added over a 5 min period. The
reacti on nyyhbgsvas stirred at it for 6 hr, then cool egct/isoanrdsee bath as
water (25 nm-) was cautiously added w th vigorous stirring. The sol ution
was nmade acidic (pH 2.0) with additjon of 2N HC and stédwred at it for 10

m n. Saturated sodi um bi carbon e was added 5 until ¢the Vas greater than
9.0. The sol utf Ay then mk)rﬁﬁﬁﬂ af

AN The organic
extract was washet-pit hipy ne t bemdshed ( N and evaporated in

vacuo to a yeIIOM/salld (0.90 g). Te material was puriHied by flash colum
chr omat ogr aphy 0@3200 g of silicgpgel (eluting with egdyl

acet at e: met hanol : ammoni um hydr oxi de; 8p;20:2). The inpure faster eluting 10
| act am Conpound 36 (200 ng) was collqéted first, then the slower isoner
Compound 37 (80 ng). TheHirst | ao fl ash col um chromat ographed a
second time (50 g SI|I a) to afford npound 36 (60 np): 'H NNR (CDCI3) 6

(7h5709(r|)sz 14.H23’7 (7355(; - 4. 4_158( \ .7'404)%%}“@?8 ’(s 6H) 7'2385_((;1'75
tam iad FF | y preparative

2H); ES-MB mz S0CD

thin |ayer chrc?h"atogrg met flanoH: amoni um Kycogxi de 0:16:1) to
afford Conpound 37 ( ?*/rg) H NVR (6&Cl 3) 67784;}3/ , 7.75 (d, J 8
iiz, 1H, 7.50- 6.90 (m 1 OH), 4.73 (s, 2H2) %mz 2.25 (m 2H),
2.20 (s, 6H), 2.05 (g),'PBH); ES-M5 mz 482 (MHT). HH N O O N LAH Conpound
9+ NNCN 1141 N 6-1S (CH; )3NMe2 | "~s (CH2) 3NMe2 20 Conpound 36

Conpound 37 Exanpl @s%fi"
1

Cfl-[3-(di met hyl am no) propyl ] -1 Hindazol -3-vl]-4-f

1- (2- napht hal enyl ) - R=H A ~"or 1) KOH
N \ Compound
NN —N~ 2)NH4OAc 30, 57 and 58
N N 140°C
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1
Bf \lTj/
Y r
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' ':) N®+©\/§\|N{\]|:
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e
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Compound 57 Compound 58 Compound 30
_ Example 10
3-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yl}-1,5-dihydro-4-[1-(2-thienyl)-1H-
5 indol-3-yl]-2H-pyrrol-2-one (Compound 36)

4-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yl}-1,5-dihydro-3-[1-(2-thienyl)-1 H-
indol-3-yl}-2H-pyrrol-2-one (Compound 37)

Compound 9 (0.85 g, 1.7 mmol) (prepared using the procedure of Exampie 12)

in THF (75 mL) was cooled in an ice bath as 1M LAH in diethyl ether (10.5 mL,
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3-yl]-1 Hpyrrole-2,5-dione (Conpound 14) 25 Follow ng the procedure of
Exanpl e 1, using 2- bronnnaphthalene in place of 3-bronopyridine,

1- (2- napht hal enyl ) -i ndol -3-yl glyoxylic nmethyl ester analog 84 0 @BJMM2M505
WO 02/ 46183 PCT/ US01/ 47689 of Conmpound Ic was filtered off as a |ight yell ow

solid (1.23808494% . hH NVR (CDCI3) 8 8.68 (s, 1H), 8.5&tdoidero 7 Hz, 1H),
8.0 (m 4H), 7.6 (m 4H), 738 (m 2H), 398(s 3H). 5 The

1-(2- naphthalenyl)-rndol I yoxylic neth ester 18 g, 3.6 mmol ) and
am de ConpoufeP F!mq‘bW?%aéde omerrﬁwém'n@ér'edcaﬁermlonmmawrrraeswedm )

under argon a@?ﬁopewre[ﬁerrrc&aeann hﬁrceb@émae%va%eﬂ\ﬂze%@s&éyeadtrogew%d@e in THE

(12 m, 12 mmol) was' ad h stirring over an period. After 1.1 h
stirring, rvethr\e@mrtmeﬁtlwag J@erss@herenwasanadeecrdwt nH 21@) NtrH@ridl(len ofnL, 60

nmol ) 10wa m fd rredfor
15 mn and ie{%‘{\%éa(rcrj?ﬁirqr oneéé?cge@v\@gn C re%rto g?drha-%eaiégrréré#ét r‘q)(%@saﬁr at ed
NaHCGO3. The urmrmaml-d:waslgt&atermmaag waBteesolutidrhwaa theredaéch cdalHi@@Bednyd bri ne,
then dried S and eva tedrn fJ.a sol i,d. solid was
hen pur i 11 GSCRS 1 e GRS HECLHES MASB T AR TTeg2 e: Bbaet Tl

acet at e: MeOHiniR4@bbrdted inlmcabfteadcfampont .94 gi. lrﬁén@ter@%s @&irif8d or ange
flaky solid. Conmpound 14 was crystallized from et h)( acet at e: net hanol

(10:1, 10 niby)flash caluret alirgenaiegraphy an 289 9§ silieRgesEiytinowat ¢th¥n di ssol ved in
DCM (20 ni) a%@fétt@h@t%d‘rﬁm?ﬁ&ﬂdrm(r@drdﬁ@e 8: - 30 THN RS Rgler@idiplg (3.0 ni,

3.0 mol ) was added. The sol ution’'was evaporated in vacuo to gi ve Conpound
14 (1.31l0g) lzgam Gedpswid 36 (bhpolwas coiectedirst, dhersiblevealvérsamaeer (100 ni)

v SO0 BRI of Dbt PR gy GRULR S G fgefhpalpdy on or oo
EH)7 57 347- I:;éc@rﬁbl fime (661, sliéalﬁ'o &ftisrd Cbnh1bo7uhg‘367%) rgg)zwia NH2R (CDCLH 6(_dg 02||:||z) J
4.49 (t, 2H' %]04-5 é§§ i@? d2’9§ "fzrn“‘griaoédsbk%é* 2.8, 7- 80351(%”‘ QH)zH)
ES-MS m z 5406% NHZH{ Amel(m Qab @ths fRr2HG34H2ON56E), 220503317122@0 £s5€lm/z G,

64.78; H_5.51; 5.71. Found: C, 65.15; N, 11.29; KF,
6. 19 Exr@nm@zl\wgo) The aecond lactam was purified by preparative thin layer

3-[ 1- [ 3- (di n@fdmABEEAY RDCRY-hethirol: 8Aa7Rku hyddoxdrel 80481/ §AYly - 1H-i ndol - 3-
yH- Compound 37 (25 mg): *H NMR {CDCl3) 8 7.78 (s, 1H), 7.75 (d, J=8 14z, 1H),
7.50 - 6.90 (m, 10H), 4.73 (s, 2H), 4.43 (m, 2H), 2.25 {m, 2H), 2.20 (s, 6H),
12,05 {m, 2H); ES-MS m/z 482 (MH").

LAR
Compound 9 —

20 Compound 36 Compound 37

Example 11
3-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yl}-4-[ 1-(2-naphthalenyl)-1H-indol-
3-yl]-1H-pyrrole-2,5-dione (Compound 14)
25  Following the procedure of Example 1, using 2-bromonaphthaiene in place of
3-bromopyridine, a 1-(2-naphthalenyl)-indoi-3-y| glyoxylic methyl ester analog
84



1 Hpyrrol e-2,5-dione (Conpound 9) Follow ng the procedure of Exanple 1,
usi ng 2- bronot hi ophene in place of 3- bronopyridine, a
1-(2-thienyl)-indol-3-yl glyoxylic nethyl ester analog of 85 0 8 JgN 200305
WO 02/ 46183 PCl' /US01/ 47689 Conpound 1c was prepared. "H NVR (CDCI 3) 8 8.55

(s, 1H) woddud3 1 H, 7.55 (m 1H), 740(m 2H), 7Pc313U§0§1/d7(8J = 1.4,
55Hz, 1 H, 7.22 (dd, J = 1.4, 3.7 Hz, ,712(dd 3.7, 55HZl

. 376 fmol PGPS @ﬁa%%%rﬁay%?a‘sk%ﬁaﬁwt@u%s& v%{‘? RS (77
dry THE (10 nktomm%@wqmga@@w@m 29 i) 1), 809nbath ﬁé (th, WHpot s si um

t - but oxi de in THE was added w th stlrrlng over a 20 mn
period. After (m, BH )t $Hes (3.848t i on was quenched in an ice bath, 12 N HCO (3.5
m., 42 mmol) was slowy 10 added over a 3 m n period. The m'xture was
stirred for an additional 5 mn and then partitioned between

chl or of or ms2- d’rha:p‘a(mhazoritﬁalbnylxmdoﬁﬁ—y) glanxiyhsanethwtﬁttbr (N2B@3.6 fﬁmaaolbag@m C
sol ution was was

dr| NaZS an | n vacuo
to a flaky solq”agf’%of“%ou”gB{’f’c)QS 7‘? soﬂ”bomé{ rep‘iﬂm &g %% ’? |'
chr omat ogr aphy,nd8Paljoh; anla@dd}&ﬂvttﬂa\llaHQé)bétﬁ a8l 1o petatbiuFormacKide th TQIF84 g.

69% as an orap-é;:e flaky salid. portion of Conpound 9 was dissolved in
excess dil ute (HemL, t“?éﬁmpff)d’!%sna@r?&’ WRIOPIHTING S¥RT arod giigectioe ARGdt-ddhl ori de

??r: t 2H)1 H7N2/0R "(tnmi\@olhe&e%c@@n Cv%s quénéﬂ)ed lﬁ a?ﬁce( Bé‘th 2?")\1 HE @520 (rﬂr_‘ 63'?’)1mo§7 4ﬁz
1 H), 4.450 ddNanslaw ’a@idezz ooyeHa s rzﬂ)per@dgﬁ h@rﬁ“XmF& waz ssoeq éor b‘imn an®9 (m

21 20, M 0y o 00 O SHRRBRRIR oF e (455
4.96; N, 12. %garﬁ@@plutlo@@/asmhpﬁ withFapFa®d(Mald®Oe Bod briee Hbay drigd
5 y17 - 1+ pyr 1 R BROR B BBO T AR 8k Sl MRS e o b ot amp
4, using 4- chligffmsh(tolwnﬁonmwﬁobréﬁlay (801G atieyl aéetbfwl\/léeeiwlelx@il-l}ﬂdnl e
P ool e n Hibd Eometho T s DI i Satr Soos ity saith GhmbSys 845 Sore)
of oxalyl Ch| oyddayyhiiked Fbi &thithcaRlSmah AN (10TNe10 mL) as an orange solid
{1.02 g). The solid was then dissolved in DCM (20 mL} containing methanol (5
mL). 1N HC! in diethyl ether (3.0 mL, 3.0 mmol) was added. The solution was
evaporated in vacuo to give Compound 14 (1.31 g) as a red solid. Compound
20 114 was dissolved in water (100 mL) with slight warming, then frozen and
lyophilized to give the hydrochloride salt. "H NMR (DMSO) § 8.44 (s, 1H), 8.22
(s, 1H), 8.19 (m, 1H), 8.09 (m, 2H), 7.84 — 7.60 (m, 6H), 7.47 (dd, 1H, J = 7.5,
7.6 Hz), 7.18 (dd, 2H, J = 7.5, 7.7 Hz), 6.86 (dd, 1H, J = 7.5, 7.6 Hz), 6.47 (d,
1H, J = 8.0 Hz), 4.49 (t, 2H, J = 6.8 Hz), 2.93 (m, 2H), 2.57 (s, 6H), 2.03 (m,
2H). ES-MS m/z 540 (MH"). Anal. Calcd. for CasHaoNsOz 2.0 H,0 « 1.5HCE:
C,64.78; H,5.51; N, 11.11; KF, 5.71. Found: C, 65.15; H, 5.51; N, 11.29; KF,
6.19.

\8]
th

Example 12
30 3-[1-[3-(dimethylamino)propyl]-1H-indazol-3-yl]-4-[1-(2-thienyl)-1H-indol-3-yi}-
1H-pyrrole-2,5-dione (Compound 9)
Following the procedure of Example 1, using 2-bromothiophene in place of 3-

bromopyridine, a 1-(2-thienyl)-indol-3-yl glyoxylic methyl ester analog of
85



resulting yellow slurry was stirred at 5 Cfor 30 mn then cooled to -65 C
A solution of sodium nethoxide (1.42 g, 0.026 nole) in anhydrous nethanol
(25 nlL) was added dropwise to the cold mixture over a 30 mn peri @d JUNeiis
the 86 0 8 JUN 2005 WD 02/46183 PCT/USO /47689 m xture was allowed to warm
to rt. Thewwotisemze was then quenched by dropw se additi eor/ofoiwadser (20 i),
stirred for 5 mn and the resulting two phase m xture was separated. The
water |ayer was washed with 30 nL of ether. The conbined ether extracts

were washed ®PRoBRd Ae Wﬁjp@piaé?tﬂ oVENMR (G DB55 58t Hds Bh (Barlbbnat e. The
sol vent was ?%ﬁ?ﬁeqH N7 XGQHPE‘&Q Bh¥qq GARoURG: (13014276044t hay gradual |y

crystallized e cru’de rod was ‘used in the’next &tep W thoutfurther
puri ficati onHzAlH), Xt1&r @idoﬂ =CR.ifpbibridz, U3, $.97@s,BH). 0. 0042 m)l e) and

1, 2-di bronoet hane (3.9 g, 0.021 nole) in anhydrous DM (20 nmL) was stirred
at rt under argon and treated with cesium carbonate (2.74 10 g, 0.0084

mol e). The nipké Ur(z-tméﬁylblﬁﬁi(ﬂ@ y’il@l@le@ rﬁélfhyl‘leshert(bleﬂ nsd, IZrTBEd\mD!mnd ni ght at
it. The white soljids were | tered ed wth ethyl %‘f‘ﬁ ﬂée(150 m.) .
The filtrat e2 R %%mppw%ﬂééﬁ% gz ?r?frra WSdY%r?GH@thP dinter THREHO BHE portion

of brine. Thghgsr r?ah@)é@ble\&aﬁ aPSBAbAtheR 1M 6&s§|lhhﬁtdbt%%6eﬁrﬂhb4ﬁr gys sodi um
sul fate and concentrated in vacuo to give a 60/40 m xture of Corrpound 13c i5

and Conpoundmi38-2(me@ihygs added witgistiripsiqvenea @0iminpedodi Afigadhused in the
next siep Wdgs Wby qf?@ﬁy)é’dim & &%éﬁeﬂ{&g ZTW‘F{C%?EE ? rraLgQﬁHﬂFH?)g H(%Cz;a&ngl Conpound

13d (150 ng, as a mxt and am e) were
conbi ned19 n ddgdeditier (53 m_m pegiod uffderrniahuge)waantzfrexbfmlred ddditignal Teibanth as 1M

pot assi um t ing over
ab5mn pen%%wﬁ%ﬁtﬂ%neg R% ‘geéégﬁlor(?% %ﬁowafogiwrﬁﬁé#&sga&m on a 2000
silica prep Nbalmgaﬁrmeed)rgesnt sailutionawas3badiBzdAvith bring, ¢heof dredd{Na,SO4)

acet at e: net han

ia. The ont.ai nin h roduct was craped and
washed free 8?8%%005(?{19%5 V\?ﬂ’%?ﬁa@ag)iﬁo'ﬁ chg’eésﬁ)' 255 @r"‘bq‘soq ﬁgt hanol .
The sol vent wﬂagre@mu@ﬁh dHﬂoM@QTgr@pﬁyO(QQigle ommemH:NHOHistoarfford ght  or ange
solid. ES— MS mz 474 4) 87 0a JUN 2005 WO 02/46183 PCf‘T/ US01/ 47689
Compound 9 (0.84 g. 69%) as an orange flaky sclid. A portion of Compound 9
was dissolved in excess dilute HCI, then frozen and lyophilized to give the
hydrochioride salt. "H NMR (DMSO) 6 8.26 (s, 'IH), 8.76 (m, 2H), 7.62 (m, 2H),
7.44 (m, 2H), 7.20 (m, 3H), 6.86 (dd, J = 7.5, 7.7 Hz, 1H), 6.47 (d, J = 8.0 Hz,
_ 1H), 4.45 (dd, J =6.9, 7.0 Hz, 2H), 2.90 (m, 2H), 2.50 (s, 6H), 1.99 (m, 2H).
20  ES-MS m/z 496 (MH®). Anal. Calcd. for CagHasNsO2SeHCle1.5 HoO (495.6 /
559.08): C, 60.15; H, 5.22; N, 12.53; H20, 4.83. Found: C, 59.87; H, 4.96; N,

12.45; H,0, 4.39.

Example 13
25 3-(4-chloro-1-ethenyl-1H-indol-3-yl)-4-[1-[3-(dimethylamino)propyl}- 1 H-indazol-
3-yl}-1H-pyrrole-2,5-dione (Compound 10)
Following the procedure of Example 4, using 4-chloroindole Compound 13a in
place of the 5-chloroindole Compound 4a, a mixture of Compound 13a (2.0 g,
0.013 mole) in ether (50 mL) was cooled in an ice bath and treated dropwise
30 with 1.66 g (0.013 mole) of oxalyl chloride while stirring under argon. The
resulting yellow slurry was stirred at 5 °C for 30 min then cooled to —65 °C. A
solution of sodium methoxide (1.42 g, 0.026 mdle) in anhydrous methanol (25

mL) was added dropwise to the cold mixture over a 30 min period then the
86



ad d OOw (COC02 O BrCH2CHZBr N 13c &13d NaOwe N CszCO3, 13a H 13b H DWF
ad OO OOW CI NN 13c H13d Br H OUNO d If, t-BuOKX 13c & 13d THE
N N NNl e, Conpound 10 Exanple 14 3-[1-[3-(dirnethylam no)propyl]-2D08 JUN 2005
H i ndazol -yt-yl]-4-(1-ethyl-5-nethyl-1 Hindol-3- 5 yl)-1H pyrrol e-2,5-dione
( Conpound wdh2kakd owi ng the procedure of Exanple 4, usingchusmubhyhi ndole in
place of 5-chloroindole, 5-nmethylindole (2.0 g 0.0152 nole) in a mxture

wi th ether m pwi se with
oxal yl chl or 'é%"eﬂva)ﬁ@%gegggg%gﬂ nE'J’e >{? aﬁsﬂﬂﬁhﬁﬁgh@%ﬂjgon. The
resul ti ng yelrbomssladditipnwhsyater (QOlnnLr)edtlméd ﬁarﬁmmrar&(lhmresmti'r@tv\@ool ed to -65
C. A solution of sodium 0.031 I, dr.ous net hanol
(o5 ey wes PRase ar Hap SEpTa 4 oT s iatdtiaueh s el wib ALt s a ™t hon
the m xture gtRs. Tald vmBsin® ettt Bxtractstwerd RRsAeX With ®riveaintleiddemel ed in an

i ce bath, quenched by dropw se addition of water (50 nL) and stirred for 5

mn. Ther eﬁﬁlhb"ijrﬁg'st %%’%%'Wé’@@ Gri k7] PRVER VS 'PIEVEd IMRFUCHE IV i ds wer e
washed wi th eah hi (gzé gijHa‘?%ra&L%llg'cﬁ%ta%z@d”%@ydru&éjﬁ ﬁhs&ﬁt er

anal og of Oorrpoun cru roduct was us e next step
wi t.hout f ur timére rpSumean:\attmcm furs&rmtmﬁwmnzoﬂmmxture of Compound 13b (1.0 g,

0.0042 mole) and 1,2-dibromoethane (3.9 g, 0.021 mole) in anhydrous DMF
(20 mL) was stirred at rt under argon and treated with cesium carbonate (2.74
10 g, 0.0084 mole). The mixture was heated to 50 °C for 4 h then stirred over
night at rt. The white solids were filtered and washed with ethyl acetate (150
mL) The filtrate was partitioned with three portions of water then one portion
of brine. The organlc fayer was separated, then dried over anhydrous sodium

sulfate and concenirated in vacuo to give a 60/40 mixture of Compound 13¢

U

and Ccmpound 13d (162 mq) as a light yellow oil. The oil was used in the next

siep without further purification.

The ester Compound 13c and Compound 13d (150 mg, as a mixture) and
amide Compound 1f (84 mg, 0.0003 mole) were combined in dry THF (5 mL)
20  under argon and cooled in an ice bath as 1M potassium t-butoxide in THF (1.8
mL) was added dropwise with stirring over a 5 min petriod. The mixture was
stirred at rt for 2h then spotted on a 2000 p silica prep plate and eluted with a
85:13:2 mixture of ethyl acetate:methanol:ammonia. The spot containing the

product was scraped and washed free of the silica with a 90:10 mixture of

[\
(4]

chloroform:methancl. The solvent was removed in vactio to give Compound
10 as a bright orange solid. ES-MS m/z 474 (MH").
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WO 02/ 46183 PCT/ US01/ 47689 Fol | owi ng the procedure of Exanple 7, a m xture
of the 5-nethylindole nethyl ester (217 ng, 0.001 nole) and cesium
carbonate (650 ng, 0.002 nole) in anhydrous DVF (10 nL) was stirr@d 4286 C
under argon for 1 h. |odoethane (780 ng, 0.005 nole) was then added
dropwi se awd¢skdigyi ng continued at 25-30 5 C overni ght. dhpu§RAasedhon m xture
was then diluted with ether (150 nL) and partitioned with water (25 ni).
The organic | ayer was separated and the agaggus | ayer extracted with ether
(50 nmL). The conbi neg¢iorganic Iayerqmmé?e Shed with brine, then dried
over anhydrous sodiu sulfa%gcﬁﬂg rghedgrdHLOMB@Ho to give a Nethyl
substituted 5-neth ORe nal og of 710 qugﬁﬁgﬂ 7a (233 ng) as
a clear oil. The oi g

us§%l' ol xt step _wthout

purification. A m xture of mpound | f (;see Exa %) (35 nmg, 0.13 nrnol)
and the N-ethyl subds$@i t ut ed 5-neth@$?ndole met BYIF ester (50 ng, 0.2 nmol)
in 13 anhydrous THE (5 m -) s stirred in an ice bath under argon. Then a 1
N solution of potasqﬁu utoxi de, i@ TFEM?O.S nm., 0.0008 nole) was added
dropwi se while stirrijng argop. TneNngi xture was stirred for an
additional 3 h at j t hen evaps in vacuo at it to give the crude
product. The crude N Led via preparative TLC, eluted with an
85:13: 2 m xture of 20 clichl oronethaneg; net hanol : ammonia to give of Conpound
51 (1.5 ng) as an dd&nge™ylass. EBIMSY z 456 (MH ). Using the procedure of
Exanpl e 14 and the approprgmate reagents and arting materials known to
those skilled in the art, other conpoundscpf hquresent 25 invention nmay be
prepared including, but not limted to: éf ESMS Mz (M) 81

3-[1-[3-(di net hyl am no) pr opyl1}-t_JBJd?kn 1-ethyl -5- 472
met hoxy-1 H-i ndol -31#_2&-1 H pyrrol e- 2, 55dione
- In (h‘.- nmor phol i nyl ) propyl ] -1

3-(5-chl oro-1I-ethyl azol-ﬁ-yl)- ,{; - _
Hindol -3-yl]-1 H pyrrol e-2,5-€jr gne 87 3-)( -chl gro-1-ethyl -1
Zpi perazynyl)propyll-1

H i ndazol -3-yl)-4-[1-[3-(4-nmethyl -1- 531
Hindol-3-yl]-1 H pyrrol e-2,5-di one 96 "
3-(5-chl oro-1- et hyl - 1Hi ndazol - 3-yl ) - 4-[1-[ 3- (1- 50%¥esg9
Compound 10

conce

: Example 14
3-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yl}-4-(1-ethyl-5-methyl-1H-indol-3-
5 yh)-1H-pyrrole-2,5-dione (Compound 51)
Following the procedure of Example 4, using 5-methylindole in place of
5-chloroindole, 5-methylindole (2.0 g, 0.0152 mole) in a mixture with ether (50
mL) was cooled in an ice bath and treated dropwise with oxalyl chioride (1.96
g, 0.0154 mole) while stirring under argon. The resulting yellow slurry was
10 stirred at 5 °C for 30 min then cooled to —65 °C. A solution of sadium
methoxide (1.7 g, 0.031 mole) in anhydrous methanol (25 mL) was added
dropwise to the cold mixture aver a 30 min period, then the mixture was
allowed to warm to rt. The mixture was then cooled in an ice bath, quenched
by dropwise addition of water (50 mL) and stirred for 5 min. The resulting three
15 phase mixture was fiitered and the solids were washed with water then air dried
to give a 5-methylindole methyl ester analog of Compound 4b (2.8 g). The

crude product was used in the next step without further purification.
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0 8 JUN 2005 WO 02/46183 PCT/ US01/ 47689
pyrrolidinyl)propyl]-1Hindol-3-yl]-1 H pyrrole-2,5-dione Exanple 15
3-[1-[3-(di met hyl am no)propyl]-1 Hindazol-3-yl]-4-[1-(1-naphthal €y JON 2005
Hindo(- 3-yl]-1H pyrrol e-2,5-dione (Conpound 15) 5 Foll ow ng the procedure
of Exanpl aydax44$43n9 1- br ononapht hal ene in place of  3- brggmyiiRkne, a 1 -(1
-nap hthyl)-i ndol - 3-yl gI yoxyl i c nmet hyl ester anal og of Corrpound 1c was
prepared. 1H NVR ( CDCl 3) 8.60_(s, I—7|) (d, J = H? 8. 05
(m 3H), @il?\mngzgpse prqce@gre_ ofﬁ)%npzlﬁ] g,q)uxtuye gﬁfh(e,ﬁ rrptlp.y}hndglegyet@g 3H) 10
The 1-(1- naréla.ié? X017 h1(’)é;d9|003 Mbleglab{@&é!élhﬁ\ dRbohate @S5 E Mgl BHOZMol@) B8 Mol ) and
am de Corrpoundlf .15 " mol) were conbined in THE (2.0 n.) with 1 M
pot assi um tabbvdmua@mlﬁ 1TCHBLQ @a66tifred ab3@0CHnek) argondor i ¢ dbfieptiane  or ange

olid (90 5 plate
(1500 u; et G0 Mo B AT Rl Herl gt DB RRfind odlseliB B 0%’
or ange sl i dC dSrivghtM ThebdactidlN ndkd)re was thivRd(lGgwalh &h&raﬁso(rﬁL) and!l H), 7.99
(m 2H), 7.74 (d 7.14' (dd,.J
= 7.4, 7.5 martitipped Methggate%%st? @%@rgéét?'anerms %ﬁpaga@drfwd ﬂi‘e , 6.61 (d,
J =8.0 Hz,aq@eb'ﬂs Ia@lef‘éxtféi%d \ﬂnti@eﬁrerZS(anE'; TREombined &r@bn%"lﬂyergv\ib?e(s 6H) ,
1.88 20 (m 2H). anpl e 3-[1 [3(d|methlamnofp
H i ndazol - SV\gﬁS]"'edM{ltILQrmel &@@Lﬁrw@mvleyawhmdrws pedum Ritfatqg a'l@@%ﬁ”@ﬁ@@ 5- di one
Elcg?g(r)rgpgoég’? ngﬁdﬁ%' 41\2«%"’3 Wg@@%tﬂs@ﬁﬁ%ﬁﬁn&@ld&&g%gtﬁyi ek Bfalog of
1- (4-i sadui erwqun)d-Tm(:ﬁiﬂ&ngms glclgaxgll.i ﬂfhﬁetl mas usetan tanaddgterf  Conpound 1c
d. 45 1 , 8.70 , 1 , 8.63 , 1 ,
glagsngpage-‘”i‘oghﬂz%e %'C% r?9( (15 ,H)7.75 (m (2i|) 7.H?30 (m 2H§S 7.;09
(m 1 H, 7.02 (d, J 83 Hz, 1H), 396(s 3H). 30 The

and am da. CnptE TSkt G Bme e bre S5 el Brdlie (570 mt) 00

N- ethyl subsututed 5-methylindole methyl ester (50 mg, 0.2 mmol) in

J—
h

anrhydrous THF (5 mL) was stirred in an ice bath under argon. Then a 1N
solution of potassiurn t-butoxide in THF (0.8 mL., 0.0008 mole) was added
dropwise while stirring under argon. The mixture was stirred for an additional 3
h at rt and then evaporated in vacuo at rt to give the crude broduct. The crude
product was purified via preparative T‘LC, eluted with an 85:13:2 mixture of

20  dichloromethane:methanol:ammonia to give of Compound 51 (1.5 mg) as an
orange glass. ES-MS m/z 456 (MH").

Using the procedure of Example 14 and the appropriate reagents and starting

materials known to those skilled in the art, other compounds of the present

25  invention may be prepared including, but not limited to:
Cpd Name ES-MS m/z
(MH")

81 3-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yi]-4-(1-ethyl-5- 472
methoxy-1H-indol-3-yl)- 1H-pyrrole-2,5-dione

86 3-(5-chloro-1-ethyl-1H-indazol-3-yl)-4-[1-[3-(4- 518
morpholinyl)propyl}-1H-indol-3-yl}-1H-pyrrole-2,5-dione

87 3-(5-chloro-1-ethyl-1H-indazol-3-yl)-4-{1-[3-(4-methyl-1- 531
piperazinyl)propyl}-1H-indol-3-yl]-1H-pyrrole-2,5-dione

96 3-(5-chloro-1-ethyl-1H-indazol-3-yl)-4-[1-[3-(1- 502
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0 8 JUN 2005 WD 02/46183 PCT/USQO /47689 with 1 M potassiumt-butoxide in
THE (1.80 nL, 1.80 mmpol) at OC to afford an orange solid (250 ng). The
solid was purified using flash colum chromat ography (Et OAc: MeOH: QIBADN; 2005
40:4:1) to give Conmpound 16 (100 ngy, 41 % as an orange solid. Conpound 16

was di ssol wa@iifisagqueous HCl, 5 then frozen and | yophil ig&ddod+ihe
hydrochl oride salt (115 ng, 40%. ES-M5 mz 541 (MH). 1H NWR (DVvBO 6 9.60

(s, 1 H, 895 (s, 1 H, 8.40 gd,_ J =80 Hz, 1 H,. 828 (s, 1 H, 7.8 (m
3H), 7.65 (d, J -pygofidipy)prepylj-1H5indal-3-wl-TH-pyrolez2.pgdionen 3H). 7.0 (m 1 H),
6.90 (m 1 H), 6.68 (d, J =8.0Hz, 1 H, 452 (m 2H, 3.0 (m 2H, 2.61
s, 6H, 2.10 (m 2H). 10 Exa Iel? hl or o- 2- net hyl - 1- ( 3- pyri di nyl 1
I(-Lindg?Syl]gf[ll[_%- PLE a1 yi-i-(3-py -

(di met hyl am BQ){P:B-QﬂWeIhylérﬂnlnI@(}tﬁépirl} ﬂ-lymdaza;keww-m(e r?a;ﬁmﬁhlém) (Fogeeund 20)
Fol |l owi ng the procedure of Exanple 1, using 2-Me-5-C -indole (2.00 g, 17.1;
15 ;nnlol) in place of i n@iﬂlléfﬁ@)’fﬁﬂ%ﬁﬁﬁ q:QneéCompound 15)

1-(3- pyr il "W R Rodsdtht BY Exar B, 3 -k W st anal og

of Corrpound was obtailn anber gum uct was used
in the next %beqmnwytnum aﬂuﬂt—:h@crhthxi)unndolr%altglmxyhczmeﬂhnéester analog of

1-(3-pyridi ro-2-neth est (492 ny,
0. 0015 nol e;é(%'ﬁac’lé'?# g‘é éSr%%%?{ d ﬂ%%%%%ébl%ﬁ%o@%qm&d I ned in
dry THE (10 tt,)1HINBLE6 (&1, J6), ABY (moon 401- 2120i (a6 2bBE hoRgm1L 1M, pmzaeél um t -
butoxide in THE (6 nL) was added with stirring over a 20 mn period. After
4h, the reattkon stri pped in vacuo to give a dark residue. The residue was

purifl edj25 by flash colum chromatography on silica using an 85:13:2
m xture of nethylene chloride: nmethanol: ammnia to elute the product. The

el uant was 519 | phearhinyl=rAns-3r6 QWHW@BM%(@G“Q @- DBgyeisangth or ange
then’ frozen SRGe Tadon el Yadorio R SR Refnrfined ILPAL B0 iR ™
(DVBO-d6) S W&@tE(Sd;uth))ptofs@ieSn 0GR ©,601mH) 0.60 remo|) et 01C k) affqrd o 7. 70 (m
§||:|)|) ' :73 ‘z’g gt n%%OIMQ% rgg)6 %ég&l:déﬁs ptglﬂfé%sg'lgg%eF) atlﬁ?_H%ﬂlceing 4. 50 (t
ES- M5 m 75 539atebiP00 BIEtOAC:MeOH:NH,OH; 40:8:1) to give Compound. 15 (37 mg,

46%) as an orange solid. ES-MS m/z 540 {MiH"). "H NMR (CDCl3) 6 8.30 (s,

1H), 7.99 (m, 2H), 7.74 (d, J = 8.2 Hz, 1H), 7.55 (m, 4H), 7.41 (m, 3H), 7.14

(dd, J = 7.4, 7.5 Hz, 1H), 6.95 (m, 2H), 6.79 (dd, J = 7.0, 8.0 Hz, 1H), 6.61 (d, J

=8.0 Hz, 1H), 4.41 (dd, J = 6.9, 7.0 Hz, 2H), 2.15 (m, 2H), 2.12 (s, 6H), 1.88

20 (m, 2H).

Example 16
3-[1-[3-(dimethylamino)propyl}-1H-indazol-3-yl}-4-[1-(4-isoquinolinyl}- 1H-indol-
3-yl]-1H-pyrrole-2,5-dione (Compound 16)

25  Following the procedure of Example 1, using 4-bromoisoquinoline in place of
3-bromopyridine, a 1-(4-isoquinolinyl)-indol-3-yl glyoxylic methyl ester analog of
Compound 1c was prepared. 'H NMR (CDCl3) 6§ 9.45 (s, 1H), 8i.70 (s, 1H),
8.63 (s, 1H), 8.58 (d, J = 7.9 Hz, 1H), 8.19 (m, 1H), 7.75 (m, 2H), 7.50 (m, 2H),
7.29 (m, 1H), 7.02 (d, J = 8.3 Hz, 1H), 3.96 (s, 3H).

30
The 1-(4-isoquinolinyl)-indol-3-yl glyoxylic methyl ester (175 mg, 0.53 mmol)
and amide Compound 1f (117 mg, 0.45 mmol) were. combined in THF (5.0 mL)
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0 8 JUN 2005 WO 02/46183 PCT/Lf501 /47689 Exanple 18

3-[1-[3-(di net hyl am no) propyl]-1 Hindazol-3-yl]-4-[1-(5-pyrimdinyl)-1
Hindol -3- yl]-1H pyrrol e-2,5-di one (Conpound 34) Follow ng the prddediN #0pf
Exanple 1, using 5-bromopyrimdine (2.72 g, 17.1 5 mol) in place of

3- bromopyrygiengsisa 1- (5-pyri mdinyl)-indol-3-yl gl yoxyl igragilike ester

anal og of Conpound Ic was obtained as a yellow solid (260 ng, 25%. 1H NMR
(CDCI3) S9.36 (s, 1 H, 9.04 (s, 2H), 8.62 (s, 1 H, 8.56-8.53 (m 1 H,
7.49-7. 42 (nwitlBHY, pBassiunt $-buBp)de iEg-FWES(h&SerQ.SZ &(]VHn)ol)at@%rh@afford an

1-(5-pyrimdin - 1 ndo)=+3- W foyaY 2 0.78 mmol ) and
am( dep%/:orrpou%ra 4’% 'ﬁf€@59rg’@/)o @%y &Q | ne h(CRPU?E?H;gTHE (15 m - g
under nit rOgﬁﬁomatbg@Mye(ﬁt(DAcMeOHﬁlmﬂl—hm 1)ﬂb1girm @smipaund 16yt@xi de in THE

(2.3 nm, 2.3 mp|) was added with stirring over mn period. After 2 h,
the reacti dﬁ9v6331°) oy BRAR RERNISSOHH- (COMRRUNG 161 %Rp méﬁolcfed 9’75)‘1%‘78&3%'1 wy added

and 15 the r{héﬁ‘ﬁ%?eﬁ‘@ ?dphﬁl%@d f@fhelt@dmdmorﬂaa%anwé h@?mm gislpysed wi th

chl orof orm washed sat ur at ed X"15 m-) and brine
(15 m), thelz gl M-IOKQWRa(BM@h@aﬁQt ed1h1)n8\%cﬁo1ltlb 8@l V@ 8.Fhe solid

was rifie t oQL 9 to
affolrog ICi) oﬁ%)?,é%?g O@U?‘B%@%@ ?%5 d‘ys(g]?L #’Hém%c &Z‘gg&? ssol ved
in 1 N 20 HQh,GH3CNO((@1, I1H), Gﬁer(lmtnblzemB&tcd lea@hﬂimzedmsa (on, 26),the

hydr ochl ori de t e 6 9.31 1 , 9.21 2H), 8.45
()s/ 1 H, 7 52?{309634% @W@QNS% : 7.55(98(d, ?)28.36 Hz,(sl H)H?

7.49-7. 41Jo(m 1 H, 7.24-7.16 (m 2H), 6 88 (t, J=7.76 Hz, 1H), 6.49 (d,

J=7.95 Hz, 1H), 446(t J=6.83, 6.9 2H), 3.09-2.93 (rn, 2H) 2.60 (s,
6H), 2.29-1.91 (m 2H) ES- MB mz49£%@m' 1725 Anal. Calcd. For C28

H2SN702. 1. 73 HCl . ,@4@%& -1 i@lnvi Q,H_ﬁ%joil.§+ 1-18.23; N, 16. 66;
a, 10.42; KF, 5. 79 ound C, H‘é @%ﬁﬁ yg yiﬁﬁi , 9.99; KF,
5. 43. Exarrpl e(dmmtt;yjammo)propyl] 1H—mdazo| 3- yl] 1H—pyrrole-2 5 dlone (Compound 20)

3- L1 3. (0 ik arhaBEopYb by Bibaiol s uf by oVEIl avi g 0 ndazol -

3-yl]- 1H pyrrole I one npou he 1 ndol Xyl'I ¢ met hyl
ester (0:50 gmad. lﬂ@laMf)nc@mﬁomp@uzﬁ 1and 1-@-iridityya- dm)nméz p‘re(h‘m4 chl ori de
hydrochl ori ded&o yl gl)gdxy?c methyl ast)er analog 0% Compound 1c¢ (2.6 g) was obtained
as an amber gum. The product was used in the next step without further

purification.

20  The 1-(3-pyridinyl)-5-chioro-2-methyl-indol-3-yl glyoxylic methyl ester (492 mg,
0.0015 mole) and amide Compound 1f (260 mg, 0.001 mole) were combined in
dry THF (10 mL) under argon and cooled in an ice bath as 1M potassium t-
butoxide in THF (6 mL) was added with stirring over a 20 min period. After 4h,
the reaction stripped in vacuo to give a dark residue. The residue was purified

25 by flash column chromatography on silica using an 85:13:2 mixture of
methylene chloride:methanol:ammonia to elute the product. The eluant was
stripped in vacuo to afford Compound 20 (0.26g) as an orange ﬂaky solid.
Compound 20 was dissolved in one equivalent of dilute HCI, then frozen and
lyophilized to give the hydrochloride salt. 'H NMR (DMSO-ds) 6 8.80 (d, 1H),

30 8.60 (s, 1H), 7.95 (d, 1H), 7.80-7.70 (m, 2H), 7.35 (t, 1H), 7.30-7.20 (m, 2H),
7.10-7.00 (m, 3H), 4.60-4.50 (t, 2H), 3.15-3.00 (m, 2H), 2.65 (2s, 6H), 2.20-
2.00 (m, 2H), 1.80 (s, 3H). ES-MS m/z 539 (MH").
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0 8 JUN 2005 WD 112/46183 PCT/USO | /47689 conbined in DV (5 nL) and
cooled to 0C as 95% NaH (135 ng, 5.34 mol) was added. The reaction vessel
was placed in an oilbath at 55C for 20 h and then cooled to anbi efff JUN 2005
tenperature. The solution was diluted with DCM (30 nl), washed with water,
3 times wWighosahkyated NaHCOB8 and once with brine, 5 thelsbﬁ(,gnqem&;@mS) and
evaporated in vacuo to give an oil (0.44 g, 62%. The oil was purified via
flash colum (DCM MeCH; 10:1) to afford Conmpound 19a. ES-MS rn/z 289 (MH).
Fol | owi ng the procedure for convertifp@n@ged8und 1a to Conpound 1 b, the 10

i ndazol e Co ridine
(332 ro. 2. 1wyl e e P TR SR e R 6B, npoune
19b was purified by flash ﬁpﬂwmrrﬁl’eﬁbﬂaﬂwmﬂmypodnw I\/EC]-I 10: 1) to a tan
solid. ES-Ms5_m z 253 (MVH) 5} d J =2
o 1 H 8 Holowingihe Robsduss of ERpITDR. Halsy 5 DO igiing & 040 3KyT 734" (m
1 4. 10 I 0. I - ester
Co%mmd 1ggﬁmo§m pldc@ df%@aﬁp@ﬁd.ﬁg &qgga;ﬁyqngi;d@pmghﬁs vl gl %%&gfa% o 147
mol) in THenet.hyhes)temm@og @bﬁbm@@anwpwvaﬁ mt@aeéggumﬂpwm@it@ 2bmgn THE

(0.60 i, 0.60 dg | (60 no)
as an orange sé?ﬁ Q%%n{)%@@ 8%%V\§s¥$h§h§%§rl "edg%g'ﬂl g%gcgﬁq%:r?rﬁ“’

chr omat ogr aphty), (72OM ¥R Chi, BHAG-H1 (9GHY: BS-MS0mmR8B@MY;). t hen di ssol ved in
aqueous HClI, then frozen and |yophilized to the hydrochloride salt. ES-M
mz 491 (MH). "HNWR (DMSO) S 8.54 (m 2H), 8.31 (s, 1 H, 7.90 (m 3H),

I H§3 (21 egﬂz dgr?e ?«’(glpsidzudln -mdélr?; % ilya)ghahetr?m)ebte? (2o (r@do 78 mm3l)%md7 7 Hz,
oH). 3.08 (ngmiglg)Compaung 1f2(1$9 e G558 gygyol) vze'zelcqrﬂbzmmn drygT#‘Fo(@ E‘J‘UN 2005 WO

02/ 46183 PCT/}RPnfitrdgbheHd Gofd¥ein dHeddb&tas3 &tas%%rﬁ'@ﬁut’ba%e'lh THF

(2.3 mL, 2.3 mmol) was added with stirring over a 5 min period. After 2 h, the
reaction was quenched in an ice bath, 12N HC! (0.97) was slowly added and
the mixture was stirred for 15 min. The reaction was diluted with chioroform
{43 mL) and washed with saturated NaHCO; (2 X 15 mL) and brine (15 mL),
then dried (K2CQ3) and evaporated in vacuo to a solid. The solid was purified
by flash column chromatography (91:7:2; DCM:MeOH:NH4OH) to afford
Compound 34 (0.069 g, 24%) as a red solid. The product was dissolved in 1N
20 HCI:CH3CN (2:1), then frozen and lyophilized to give the hydrochloride salt. H
NMR (DMSO-dg) 8 9.31 (s, 1H), 9.21 (s, 2H), 8.45 (s, 1H), 7.81 (dd, J=8.53,
8.25 Hz, 2H), 7.59 (d, J=8.36 Hz, 1H), 7.49-7.41 (m, 1H), 7.24-7.16 (m, 2H),
6'.88 (t, J=7.76 Hz, 1H), 6.49 (d, J=7.95 Hz, 1H), 4.46 (t, J=6.83, 6.99 Hz, 2H),
3.09-2.93 (m, 2H) 2.60 (s, 6H), 2.29-1.91 (m, 2H). ES-MS m/z 492 (MH").
25  Anal. Calcd. For Cyg HasN702¢1.73 HCie1.89 H2O (491.54/ 588.67): C, 57.13;
H, 5.23; N, 16.66; Cl, 10.42; KF, 5.79. Found: C, 56.76; H, 5.50; N, 17.43; Cl,
9.99; KF, 5.43.

IR
W

Example 19
30 3-[1-[3~(dimethylamino)propyl}-1H-indol-3-yl}-4-[1-(3-pyridinyl)-1H-indazol-3-yi}-
' 1H-pyrrole-2,5-dione (Compound 59)
The indol-3-yl-glyoxylic methyl ester (0.50 g, 2.46 mmol) Compound 2b and

3-dimethylamino propyl chioride hydrochloride (0.44 g, 2.78 mmol) were
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Br NMe2 1 0 INNH2 1-41 1e/ N CQuO N K2C®B 19/ NH ONO t-ButX /
19a+19b --r QNN .N THF N NMe2 Conpound 59 Exanple 20

3-(1-benzo[b]thien-3-yl-1 Hindol-3-yl)-4-[1-[3-(di met hyl am no) pr opg! JUND0IH+
5 indazol - 3-yl ] - 1H pyrrol e- 2, 5-di one (Conpound 60) Follow ng the procedure

of Exanpl Mglsng 3-bronobenzo[ b] t hi ophene (3.64 g, % ;mf),lg in place
of 3- brorrt?gi;(?zl“gfsﬁe, a 1-(3-benzo[b]thienyl)-indol-3-yl gfri”é’xy i6c9 nmet hyl

ester anal og of Compound 1 ¢ was obtained as a yellow solid (0.97 g, 69%.
1H NVR ( CDCtanbthed.ib DM (5 inlhand&odiedtd, 0°T=a6 B %WidNaH (135, mF. R34 (aimoll0 J=2. 7

Hz, 1 H), 7.60 (s, (1. H), 7.44-7.18 6 .3.89..(s ,~ ES- mz 336

(MH ). The ﬂaeéisgﬂzJF)s]r?ﬂ?taﬁ\/Y%s.SFh\&%% P@%@ 'rgmsséﬂth @f’ﬁ%ﬁ@r 2% 8hd (272 ny,
0.81 mml) tMbBAR APRAtRGTdrafitE O THE sofio8 wasRIilitatlith BEWDizned in dry
THE (8 15 m-) under nitrogen and cooled in an ice bath as 1 pot assi um

t - but oxi de H-)TWEsherl withvater, 3 timas withsaturaierb NafiGOs and encerjthobidie.a 15 nin

period. Zhe ' U%;Sb ; b tial o3 ThENE
reacti on;vvaéhe{jl ute Z\C/:V%Eamg%f 8‘Ia\flégl\|lh é’%g‘go &{/%D%%ﬂ Z?@l(ggh I§C$ F(fé'OT %47689

et hyl acet abi was3rified vianfthshashesun WDEM:MeOdt; 1021 )Xo 28orl Compatnd 49ad NaHCO3
56 nm.) and | ae wthen dried (Na2SO4) and evaporated in vacuo to
bovi de o sGRr STzt ) 0 by 117 i

provide a s was purified by flash col um chronmat ography .

Following the procedure for converting Compound 1a to Compcund 1b, the
10 indazole Compound 1e (350 mg, 2.0 mmol) was combined with 3-

promopyridine (332 mg, 2.1 mmol) to give a crude product Compound 19b

{410 mg). Compound 18b was purified by flash column chromatography

(DCM:MeOH; 10:1) to a tan solid. ES-MS m/z 253 (MH"). 'H NMR (CDCls) &

9.1 (s, 1H), 8.62 (d, J =2 Hz, 1H), 8.1 (d, J = 8.0 Hz, 1H), 7.75 (m, 2H), 7.50
15 {m, 2H), 7.34 (m, 1H), 4.10 (s, 2H).

~ollowing the procedure of Exampie 1, the ester Compound 19a (55 mg, 0.19
mmol) and the amide Compound 19b (37 mg, 0.147 mmol) in THF (3 mL) were
combined with 1M potassium t-butoxide in THF (0.60 mL, 0.60 mmol) at 0°C to

20 give a crude product Compound 59 (60 mg) as an orange solid. Compound 59
was then purified by flash column chromatography (DCM:MeOH:NH4OH;
90:9:1) (50 mg, 69%), then dissolved in aqueous HCI, then frozen and
lyophilized to the hydrochloride salt. ES-MS m/z 491 (MH"). '"H NMR (DMSO)
8 8.54 (m, 2H), 8.31 (s, 1H), 7.90 (m, 3H), 7.6 (m, 3H), 7.32(dd, J=7.4,7.7

25 Hz, 1H), 711 (dd, J =7.3,7.7 Hz, 1H), 6.69 (dd, J=7.4, 7.7 Hz, 1H), 6.23 (d, J
= 8.0 Hz, 1H), 4.42 (m, 2H), 3.08 (m, 2H), 2.73/2.75 (2 s, 6H), 2.21 (m, 2H).
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(97.5:0.5:2; DCM MeOH NHAOH) to afford Conmpound 60 (0.12 g, 40% as a 5 red
solid. Conpound 60 was dissolved in 1 N HCl :CH3CN (2:1), then frozen and

| yophilized to give the hydrochloride salt. 1H NVR (free base, CDd 8)JUS 2005
8.29 (s, 1 H, 7.94 (d, J=8.0 Hz, 1 H, 7.75 (d, J=8.2 Hz, 1 H, 7.60 (s, 1
M), 7.5 Jobus SH), 7.23-7.04 (m 3H), 680 (L, J=7.@rserdie), 657 (d
J=8.0 Hz, 1 H, 4.40 (t, J=6.94 Hz, 2H), 2.26-2.13 (m 8H), 1.89-1.62 (m
2H). ES-M5 mz 546 1.0 (NI H+). Anal. Calcd. For_ C32 H27N502S.1.03 HCJ. 1.75
H20 (545.66/ 614.74): C, 62.53; H 5.17; OMe: O, 5.95; KF, 5.183.
Found: C, 62.32; H 4.98; N e&]gf; %C F, 5.11. Exanple 21 15 ,
3-(1-[1, 1" -bi phenyl]-3-%b 1M4%R 237y - ['8- (di et hyl ani no) propyl ] - 1H-
i ndazol -3-yl]-1 Hpyrro 2, 5-di one ( 61) Foll owi ng the procedure of
Exanpl e 1, using 3-bronobi pherNﬁI (2.13 .8 mol) in place of

3- bronopyridi ne, a 1-(3-phenyl -phenyl) - naaiol >3-yl glyoxylic nethyl ester
anal og of Conpound 1 ¢ was obtained as a yell olid (1.0 1 g, 20 77%. 'H
NVR (CDCI3) S 8.63 (s, 1H), B.53 (d, J722Hz!§‘ 7.75-7.62 (m 4H),

7.55-7.33 (m 8H), 3.97 (s@. ES- M5 mtz 356 (M—I+) The

1- (3- phenyl - phenyl ) - i ndol ylN gl yoxyl i et hyl ester (288 ng, 0.81 nmol)
and am de Conpound 1f (150 $ m e conbined in dry THE (8 25
m -) under nitrogen antqgoeled-in |cr& bath as 1 M potassiumt-butoxide in
THE (2.3 nL, 2.3 nmol) vvasC@dyied tirring over a 15 mn period. The

reaction was warned to it ??stnlglbe it for 2 h. The reaction was
diluted with ethyl acetate? 33 mL) hed with water (2 X 28 nL),
saturated. NaHCO3 (56 ml -) and brine m.), ﬂ’uen dried (Na2SO4) and
evaporated in 30 vacuo to give a solid. The I s purified by flash

col um chr omat ography (97.5:0.5:2; DCM I\/EO—l OH) to afford Conpound 61
(0.099 g, 309 as a red SO|Id Q@mqn ‘ di ssolved in 1 N
HCl : CH3CN (2: 1), then gnd_l_y.o,phl et he hydr ochl ori de
salt. 1H NWR (free base 005 02/ 45183 PCTIUSO | /47689
CDCI3) 6 8,34 (s 1 H, 780738(m 13H) (@/\%67 8 (m 2H), 6.77 (t,
J=7.28, 7.25 Hz, 1 H), 6.46 (d, J=8.05 Hz, , 4,37 (t, J=6.92, 6.96 Hz,
2H), 2.22-2.10 (m 8H), 1.85-1.78 (m ZFD\EQNB MeH6 (M) . Anal .

Cal cd. for
( Compound 59
Example 20
3-(1-benzo[b]thien-3-yl-1H-indol-3-yl)}-4-[1-[3-(dimethylamino)propyl]-1H-
5 indazol-3-yl}-1H-pyrrole-2,5-dione (Compound 60)

Following the procedure of Example 1, using 3-bromobenzo[blthiophene (3.64
g, 17.1 mmol) in place of 3-bromopyridine, a 1-(3-benzo[bjthienyl)-indol-3-yl
glyoxylic methyl ester analog of Compound 1c was obtained as a yellow solid
(0.97 g, 69%). '"H NMR (CDCl3) 5 8.55 (s, 1H), 8.47 (d, J=7.9 Hz, 1H), 7.91 (d,

10 J=2.7 Hz, 1H), 7.60 (s, 1H), 7.44-7.18 (m, 6H), 3.89 (s, 3H). ES-MS m/z 336
(MH™).

The 1-(3-benzo[b]thienyl}-indol-3-y! glyoxylic methyl ester (272 mg, 0.81 mmol)

and amide Compound 1f (150 mg, 0.58 mmol) were combined in dry THF (8
15 mL) under nitrogen and cooled in an ice bath as 1M potassium t-butoxide in

THF (2.3 mL, 2.3 mmol) was added with stirring over a 15 min period. The

reaction was warmed to rt and stirred at rt for 3h. The reaction was diluted with
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C36H31N502. 1. 14 HCI . 1. 98 H20O (565.661642.92): C, 67.26; H, 5.66; N,

5 d, 6.29;

KF, 5.52. Found: C, 66.86; H 5.62; N, 10.87; d, 5.50;

10. 90;
KF,

5.19. Using the procedure of Exanple 21 and the appropriate reagethds/Ubdel5

starting materials known to those skilled in the art,

t he presenyoody@nti on may be prepared including, but nq;cﬁ/ﬂism,/gﬁ%t

Name ES- M5
H i ndazol - 3-
H pyrrol e-2
H i ndazol -

(Conmpound 6

mz (MH) 72 3-[1-[3-(dinethylam no)propyl]-

yl]-4-[1-[3-(3- 572 thieny I)phena@gl 1 H-|ndoI 3-yl]-
.Shydiaoatate (1 BBxahpand wasizq witl gater(
ure for ver

e proce oun

phoil) r@ﬁltl)rﬁtemldyaﬂm@a
30 i di BB el et NSO S e RN BT i - ¢

ot her conpounds of

o: Cad

di one

Conpound | f ,prtvige alsblid. ndaz(sbhad Baspochet byeﬂzééh ﬁﬂugl,n mrmaiopraMyDlvF (20 m -)

' an T e betots:2a B MBRTLRRY GRS afotESohasg 8o ¢ B 268 added

porti onwisse gy 8hlidd CaMpBLIAd Bsrw&ddissBm;dnﬁaN Hencrasnsbi I fen flozebi ent

t enperat ure

for 10 mn and then placed in a bath at 55 C for

Ol
Af ter cool i mpdtigophilizedte givedbe inydAroghloride sdit| ut MRi(ree baxe, CIG:NL) ,

times with
give an oil

H-i ndazol -

Fol I owi ng th
1-[3- (mropthHm) Ahgrpvﬂa]cdllfbt o%gNsoﬁmloméM% HID

Conpound 1c
pot assi umt

reaction stifyred d ok i,

I
Q(?Lf! were stirred in THE g@hm at 0 C
A T A1 O B KB 15 £ o Ve Aaich AYEN.S 1

PCTTUS111/ 47689 'quenched at OC with HCl (12N, 0.90 nmlL), stirred for
and then poured into saturated NaHCO3 and extracted wi th chl orof or

organi c solution

15

25

Example 21

3-(1-[1,1*-biphenyl}-3-yl-1 H-indol-3-yl)-4-[1-[3-(dimethylamino)propyl]- 1 H-

indazol-3-yl}-1H-pyrrole-2,5-dione (Compound 61)

Foliowing the procedure of Example 1, using 3-bromobiphenyl (2.13 mL, 12.8
mmol) in place of 3-bromopyridine, a 1-(3-phenyl-phenyl)-indol-3-yl glyoxylic
methvl ester analog of Compound 1¢ was obtained as a yellow solid (1.01 g,
77%). "H NMR (CDCls) & 8.63 (s, 1H), 8.53 (d, J=7.22 Hz, 1H), 7.75-7.62 (m
4H), 7.55-7.33 (m, 8H), 3.97 (s, 3H). ES-MS m/z 356 (MH").

The 1-(3-phenyi-phenyl)-indol-3-yl glyoxylic methy! ester (288 mg, 0.81 mmol)
and amide Compound 1f (150 mg, 0.58 mmol) were combined in dry THF (8
mL) under nitrogen and cooled in an ice bath as 1M potassium t-butoxide in
THF (2.3 mL, 2.3 mmol) was added with stirring over a 15 min period. The
reaction was warmed to rt and stirred at rt for 2 h. The reaction was diluted
with ethyl acetate (138 mL), washed with water (2 X 28 mL), saturated
NaHCO3 (56 mL) and brine (56 mL), then dried (Na>SO4) and evaporated in
vacuo to give a solid. The solid was purified by flash column chromatography
(97.5:0.5:2; DCM:MeOH:NH4OH) to afford Compound 61 (0.099 g, 30%) as a
red solid. Compound 61 was then dissolved in 1N HCI:CH3CN (2:1), then

frozen and lyophilized to give the hydrochloride salt. 'H NMR (free base,
95

2 h.
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was washed with brine, then dried (Na2SO4) and evaporated in vacuo to give
an orange solid. The solid was purified via flash col um chronmat ography 5
( Et OAc: MeOH: NH4OH; 80:8:2) to give Conpound 68 (160 ng, 62% as an) 8 dthiee
solid. Conpound 68 was dissolved in aqueous HCl, then frozen and
| yophi | i zeqot(,c)“glgg hydrochloride salt (170 ng). ES- M5 m geHgd)fMss) - H NWVR
( CD30OD, 0|VHz)6926(s 1H) 890(m2H) 839(s 1 H, 819(m1
H, 7.66 (m 1 (m 1H,
07 (m tO @DQjH%S@ %&(S(Hdi 7380-7?8@“ ’73‘7* |1izH26 loﬂ)(m gﬂamaw =£.28,0 Hz, 1

R Ly T T o el
|
[
I

[ 3- (4- r mor§sHoll BAY1.TPmpRH).- E&Mﬁdg{z@ﬁ@:emw] Anal Calcd. for

2H),

1-ji-

4- 1- (2- naph H WVig 5-d e ound 70)

Fol | owi ng thé%glag\@g)ffIﬂ i‘45’wEﬁgﬁ%’ gyég?ép)ég‘gr%) 4: %f@ﬁn%o%ﬁﬁ @% Conpound

| f to obtaincaestay: g&t sENTBIMY: ¢ 185 .46 (RsemN, l97 idombe k) 5.19] yoxylic

nmet hyl ester (296 ng, 0.90 nmmol) anal og of Corrpound 1c (prepared 20 in

Exanple 11) in THE (6.0 nL) and the 1-[3-(norpholino)propyl]-1Hindazol - 3-
-(226 ny, H‘gwp,l I r 2) were

conbi ned w t S@é&/l Ot%g@ﬁ%ﬂ??)%m%?gg%ﬁwé %_Péfngﬁé‘l% r@Qgérﬂs Eﬁ&@iﬁrﬁn afford a

crude pr oducmateTials lﬁmdquttthM‘Qﬁslh t‘@%ﬁﬁrﬁihpu¢¢mp@md3cpfgm/9r6@@nbound 70

(200 ny, Emg;r) 1 di ssol ved i n aqueous 25
HCl, then fr/%z%ﬁ'ogr}a&(gg%ﬁeq%q ﬂ‘ctlo ?H{‘ “Qﬂe@%ar ochloride salt (219 ng).
ES- M5 niz Sﬁ»gd(M—H) "H NVR (CD3OD, N3R@ MHz) 3 8 34 (s, 1 I—DEsangm&d, J =
8.8 Hz, 1H), 8.05 (s, 1H) 7,98 (m 2H), 7.60 (m 6H) 7.45 ( .13
(m 2H), 6 53
(dd, J = 6.3726. £-{W: dzmthy@naoo)@fﬁpyﬂ anaUJ_L'-3(-VH-46H3 (3 22 (rn5 2H). 30
Exanpl e 24 3 [ 1- (tBiehydptsnyfir dpindpl-3-yi ithavuade-25-glopes- | 1- ( 2- napht hal enyl ) - 1
Hindol -3yl -1 H pyrrole-2,5-dione (Corrpound 84) 97 0 8 JUN 2005 WD

02/ 46183 PCT/ USOL/ 47639 The |ndazol e Eound le (5 g, 28.6 mml) was
conbined with a silyl- Exam

3-[1-[3-(4-morpholinyl)propy!}-1H-indazol-3-yl]-4-{1-(3-pyridinyl)-1H-indol-3-yl]-
1H-pyrrole-2,5-dione {Compound 68)

Following the procedure for converting Compound ‘le to Corﬁpound 11, the -

15 indazole Compound 1e (1.58 g, 9 mmol) in DMF (20 mL) was combined with
3-chleropropylmorpholine (1.62 g, 9.90 mmol) and cooled in an ice bath as

- 95% NaH (sodium hydride) (0.25 g, 9.90 mmol) was added portionwise over a

20 min period. The reaction was stirred at ambient temperature for 10 min and
then placed in an oil bath at 55 °C for 2 h. After cooling to i, the reaction was

20  diluted with DCM (200 mL), washed 3 times with brine (60 mL), then dried
(KoCO3) and evaporated in vacuo to give an oil (2.60 g). The oil was purified
by flash column chromatography (EtOAc:MeOH:NH,OH; 80:10:1 ) to afford a 1-
[3-{morpholino)propyl]-1H-indazol-3-yi analog of Compound 1f as a white solid
(1.34 g, 49%).

25
Following the procedure of Example 1, the 1-[3-(morpholino)propyl]-1A-indazol-
3-yl (151 mg, 0.50 mmol) and ester Compound 1¢ (170 mg, 0.6 mmol) were
stirred in THF (5 mL) at 0 °C as 1M potassium t-butoxide in THF (2.0 mL, 2.0

mmol) was added over 3 min and reaction stirred for 1h. The reaction was
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protected 3-brono-1-propanol Conpound 24a (8.33 g, 32.9 mmol ) in the
presence of Cs2CAB (12.11 g, 37 mmol) in DM (50 nL) at 68 C for 3 h. The

m xture was cooled to it, water was added and extracted w th Et OAc (eygr #H05 5
times. The organic |ayers were conbi ned and washed with brine, then dried
(Na2SO4) apdoevaRerated in vacuo to provide an oil. The @idydqg:Rerified by
flash col um chronmat ography (95 5:0.5; DCM MeOH: NHAOH) to gi ve an am de
Conpound 24b (9.9 g, 1009 . 'H NVR (CDCl 3) 6765£1 738(m 2H) ,
7.13 (m 1H) qusnskeq BHOE withyHCIgTM. Q.89 ), stiged for ﬁn(m andtfmcn BUEE, 2H),

3.93 (s : 9 0.01
(s, 6I(—|). ES-hﬁbsaﬁjzégef(sﬁ?msénéheh%#ﬁéwgp kﬁ?/ ({(-in 0 -g-gry"?%"f“;'(?)?yr?c

net hyl est er wW& W8slgpd Wit Orined(ign dred 0¢p.S6l) Suirpeapuiatet! iG pa@atoegive n Exanpl e
11) and am de Co [of0) |ne in dry THE
(8 ) under 2 gaRsa nai€obedolbas edieth R ARLedR sErSBERaH Y bt oxi e 1 n
THE (1.4 8L, \Et@AﬂWOHMﬁ@dwﬁBwtbfy:veSCbmbbﬂm 68 eT6(@niy, B2%) Befanod. After
40 min, the reaction was quenched in an ice_ bath while 12 N HC (2 nlL, 24
nmol ) was sl GURROS Bl %%Poﬁndzﬁwsﬁ’éﬁob/&d in gFegequsGh Ehandeozenignted for 5

nn, nade basl)ﬁ?pl’\‘il&ealtb%h?’dr@é‘iﬁbﬁdé’é’alf@‘?o%’@' tE§m§&/£é3§mM%%mﬁR

extracted with Et OAc he organic | ayers were conbi ned washed with
sat ur at ed NaHCO3CEhd306r Mhig) oet&@r(SdﬂH)a@ INx2.SBH) 838ds, ﬁﬂh}ﬁoﬁga(mdﬁ n vacuo to

hen pur 11 ed 8511 36k 70 (- £hestan bl aangm o814 A Ml neuory . v
NVR (CDCL8) 6it8, 8481((8d, 1=H\.6, 777 8, (H), 644) (d, 2.=78.0(Hm, 125, L6) (dd.686(d, J =

2.13 Ko 1400 1108300 By Joftd L 1A, %ﬁﬁ]@‘ B0 E Bl 2.944m. 1 8o (m

2H) . ES-MS n1)4-{)52125( M2H)98 0 8 JUN 2005 WD 02/46183 PCT/ USQO /47689 NH2
BralOTBDMS 24a. 1e NN CS2CC3, DMV, 68 C 24b

Example 23
15 3-[1-{3-(4-morpholinyl)propyil-1H-indazol-3-yl]-4-[1-(2-naphihalenyl)-1 H-indcl-3-
yl}-1H-pyrrole-2,5-dione (Compound 70)
Following the procedure of Example 1 for combining Compound 1¢ and
Compound 1f to obtain a target compound, the 1-(2-naphthyl)-indol-3-yi-
glyoxylic methiyl ester {296 mg, 0.90 mmol) analog of Compound 1c (prepared
20 in Example 11) in THF (6.0 mL) and the 1-[3-(morpholino)propyl]-1H-indazol-3-
vl (226 mg, 0.75 mmol) analog of Compound 1f (prepared in Example 22) were
combined with 1M potassium t-butoxide in THF (3.0 mL, 3.0 mmol) to afford a
brude product. The product was flash column purified to give Compound 70
{200 myg, 46%) as an orange solid. Compound 70 was dissolved in aqueous
25 HCI, then frozen and lyophilized to afford the hydrochloride salt (219 mg). ES-
MS m/z 582 (MH"). 'H NMR (CD30D, 300 MHz) § 8.34 (s, 1H), 8.11 (d, J = 8.8
Hz, 1H), 8.05 (s, 1H), 7.98 (m, 2H), 7.60 (m, 6H), 7.45 (m, 1H), 7.13 (m, 2H),
6.75(dd, J=7.3, 7.8 Hz, 1H),6.44 (d, J= 8.1 Hz, 1H),4.53 (dd, J=6.3, 6.4
Hz, 2H), 3.80 (m, 4H), 3.01 (m, 6H), 2.22 (m, 2H).
30
Example 24
3-[1-(3-hydroxypropyl)-1H-indazol-3-yl}-4-[1-(2-naphthalenyl}-1 H-indol-3-y{]-1H-

pyrrole-2,5-dione (Compound 84)
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TBDMSOH 0 Ove t-BuOK, 0O NO THF, Oconc. HC 24b + N,l1 I N N OH
(Prepared in Conmpound 84 Exanple 11) Using the procedure of Exanple 24 and
the appropriate reagents and starting nmaterials known to those ski(lg ¢¢N 3006
the art, other conpounds of the present S invention nay be prepared

i ncl udi ng,wbBybg1@d limted to: Cpd Name ES-MS nlz  (MHO) pcdsor/47689

3-[1-(4- hydroxybutyl)-1Hindazol -3-yl]-4-[1-(2-naphthal enyl)- 527 1

H i ndol - 3-yl ]

3-(1-benzo[b]?%‘?gﬁpaé°{‘?ﬁé Pﬁ?fghg?s‘j?i%‘ﬁTﬁ"o)lf’%‘?ﬁﬁ’r"bt%&@%‘("i}h silgag

H-i ndazol - 3- yplotdctét ByBrb@loet-prdpatiopCem@Burd 24a 032 @ Biztgrrhmmsn&fﬂe 1
H i ndol - 3-yl )-4-[1-(2- hydr ox H- i ndazol -

H- pyrrol e- 2 SD@iS@ﬁ@e Qb@S@Q&é@Z{]%QdWOW@'HWQME (50 mL) at Sg ‘]3f0r 3h. The
H-i ndazol - &re[&égo&?@lﬂi @a\gﬁ% Waﬁ 484 a?‘n%&xﬁ%ﬁ_@? WHYEDAL several

H-pyrrole25 one | 'oro-1-
H i ndol - 3- 5/1) Hme[s1Th6dngamoi@ypr3)‘p§zte)Gc&nbﬂned]daQWasBeQMIhbrihle, then dried

| e-2, 5- d 74), 10 Fol th f le 7,
R eyl - subsiV P ah U eoraie fvece oo lie o b b ALetP Yo7 o °
1.47 mmol) anﬂlaérhaalanﬂihdshr@am@wsmwy 9550{5 B@II\AQ\/IeOJ—EBHm)HMo dips epaingidei N

Exanpl e 24 and cont ai ni ng 05 WD 02/46183 PCI/1J SO |
/ 47689 anpunt CeMmPeHed @-49 gl%@l%ﬁoe@ i h‘d}iw& @qg@n’ge? POy dHydndf (fBd2ih dry THE

(5, gunder 7354 1#)%5 890b8¢, 1A).30ud @ £aH), A4 HURRLESAL WA alyg @I de Tn
TS 2H), 3.56 (t, J= 5.73 Hz, 2H), 2.08 (m, 2H), 0.89 (s, 9Hl), 0.01 (s, 6H). ES-MS

m/z 348 (MH").

The 1-(2-naphthyl)-indol-3-yl-glyoxylic methyl ester (0.13 g, 0.40 mmol) analog
of Compound 1c (prepared in Example 11) and amide Compound 24b (0.1 g,

15 0.29 mmol) were combined in dry THF (8 mL) under argon and cooled in an ice
path as 1M potassium t-butoxide in THF (1.4 mL, 1.4; mmol) was added with
stirring over a 5 min period. After 40 min, the reaction was quenched in an ice
path white 12 N HCI (2 mL, 24 mmol) was slowly added over a 2 min period.
The mixture was stirred for 5 min, made basic to slightly basic by the addition

20 of 3M NaOH and extracted with EtOAc. The organic layers were combined
and washed with saturated NaHCO; and brine, then dried (Na>S04) and
avaporated in vacuo to afford Compound 84 (72 mg, 49%) as an brange flaky
solid. The solid was then purified by flash column chromatography (96:4:0.4;
DCM:MeOH:NH,OH). 'H NMR (CDCI3) 8 8.34 (s, 1H), 7.93 (m, 4H), 7.79 (m,

25 2H),7.88 (d,J =2.13 Hz, 1H), 7.58 (m, 3H), 7.44 (m, 1H), 7.16 (m, 2H), 6.78
(m, 1H), 6.50 (d, J = 8.0 Hz, 1H), 4.47 (t, J = 6.3 Hz, 2H), 3.40 (t, J = 5.8 Hz,
2H), 1.89 (m, 2H). ES-MS m/z 513 (MH").
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m., 4.90 nmol) was added with stirring over a 10 mn period. After 40 mn,
the reaction was quenched in an ice bath while 12 N HC (5 nm., 60 mol) was
5 slowWy added over a 5 min period. The m xture was stirred for 2100 JUN Dbken
made basic to slightly basic with 3N NaOH and extracted with Et OAc. The
organi c Igy(e%,} g%ze conbi ned and washed w th saturated NghSg, aagh bri ne,
then drie f ) and evaporated in vacuo to afford Conpound 74 (0.13 g,
3099 as an orange flaky solid. Conpound 74 then purified by flash 10

col utm chr omat ographyB(v%/A\/Oéf;B%l MeCH: N . 1H NWR (CD3OD) b 8.14 (s,
1H, 7.63(d J =28 Hz, . 1 6d.(J 583 H, 1 H, 7.36 (m 2H,
7.02 (t, J =7.1 b, 2H. 066(24 (,d J .NHz, 1 H, 4.51 (t, J = 6.8 Hz,
2H), 3.89 (s, 3H), ? N2H), 2.00 (m 2H). ES-M5 mlz 435
(MH)'. Anal. Calcd. forﬁgé%l%l N403 246 $3.53; H, 4.41; d, 8.16; N, 12.89.
Found: C, ;S 63,47; 12.63; Cl)\ 8.49. Exanple 26

3-(5-chloro-1-nethyl-1 Hindol - 3yl.ﬁlﬁ‘}4§ [3-[(2-

hydr oxyet hyl ) net hyl am no] propyl ]-1 zol -3-yl]-1 H pyrrol e-2,5-di one 20
(Conpound 79) Pyridine (0.37 g, 4. 62 and met hanesul foni ¢ anhydr| de
(0.54 g, 3.08 mml) were ad(dedCINDe d74 ﬁ.'/. 1.54 mmol ) in THE
(10 nL). The m xture was he for cool ed to rt. Another
portion of THE (% gL) de@ foICP ‘ ). The m xture
was stirred for Andt m n, riTe‘n—e’xt ;18 t OAc several tinmes.

The conbi ned EtQCAc Iayers re washed once with

.m
NHC (10 m), water (2 Xx
20 mL) and saturated Nad [{2Q nL), then dried (

pSO4) and evaporated in

vacuo to _obtain 3-(5-chlor nmet hyl -1 OH

Hi ndol - 3-yl)-4-[1-[ 3-[ (et hyl sull f onyl ) oxy] propyl \Jl H i1 ndazol -3-yl]-1

H pyrrol e-2, 5-di one as Conpou 26a (0.73 g, /?: as a 30 reddish solid.
ES-MS nfz 513 (MH). 2- (?Pé?ﬁ@‘legrﬁ‘ ni no) et hanol 2MRouUNgA4 added to Conpound

26a (0.1 g, 0.2 nmmol) i&xawReE)n). The mxture was heated at 65 C for 3
h, then cooled to 100 0 8 JUN 2005 WD 02/46183 PCT/[iSO /47689 it. Water
(5 mM-) was added, then the m xture was extracted with EtOAc (3 x 50 nL).
The or gani Usingyles provederecafitbiangule 2waskddate epblopr2@ @adeilisiznd startieg

rmaterials known io those skilled in the art, other compounds of the present

5 invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
(MH")

91 3-[1-(4-hydroxybutyl)-1H-indazol-3-yl]-4-[1-(2-naphthalenyl)- 527
1H-indol-3-yl}-1H-pyrrole-2,5-dione

92 3-(1-benzob]thien-3-yi-1H-indol-3-y!)-4-{ 1-(4-hydroxybutyl)- 533
1H-indazol-3-yl}-1H-pyrrole-2,5-dione

99 3-(1-benzo[blthien-3-yi-1H-indo!-3-y1}-4-[1-(2-hydroxyethy!)- 505
1H-indazol-3-yl]-1H-pyrrole-2,5-dione :

100  3-[1-(2-hydroxyethyl)-1H-indazol-3-y!]-4-[1-(2-naphthalenyl)- 499

1H-indoi-3-yl]-1H-pyrrole-2,5-dione

Example 25
3-(5-chloro-1-methyl-1H-indol-3-y1)-4-[1-(3-hydroxypropyl)-1H-indazol-3-yI}-1H-
pyrrole-2,5-dione (Compound 74)
10  Following the procedure of Example 7, a N-methyl substituted indole methyl
ester analog of Compound 7a (0.37 g, 1.47 mmol) and the amide Compound

24b (0.34 g, 0.98 mmol} (prepared in Example 24 and containing a small

99



dried (Na2SO4) and evaporated in vacuo to a dark oil. The oil was purified
by flash colum chromatography (96:4:0.4; DCM MeOH. NH40H) to afford 5
Conpound 79 (25 ng, 25% as an orange flaky solid. Conpound 79 was{ 8 JUN 2005
di ssolved in excess dilute HCl, then frozen and |yophilized to give the

hydrochlor IHNWR (CD30D) 5 8.01 (s, 1 H, 7.5 6Hz I
T 41‘%392“3 P8 2 H, 1 H, 7.20 (m 1 H), 7.21 (d, gyl 1H,
696_(3 1H, 6.92(m 1H), 588 (d, J=109 H, 1H),433(tJ:7.0

Hz, 2H), 3. 755nc§t$nt03[‘ﬂ)e NJZ)aIByléfbd(uhdazbl(FISGnﬁr)—WereZd:d)mb@e&Ew dty, THF &6 L) Hz,

(MHe) - R todr e andhggi S in 45 Cgioay s B swiril thuile indht %‘ 2

C26a 1 /1 JQ. 9mm§j7@as%d@@ﬂmﬂhﬂﬂlrr7r@ cbd/é}}aub\lrrﬁn p@hod‘l Aty 401, hhe26a DVA
50 C'N OH Compound 79 Using the procedure o npl e 26 and t he

appropri at e rPagipenvas a‘h%ﬂci‘ﬁﬁr”ﬂ ARdce fi@i“r?ﬁt”@rﬁaﬂ“é"@'r{é\m’— 1€ PAGYNEKi | | ed i n
|t Egl 3{; ngsot *t}ﬁcgwlz%l??dli‘ %@ére 25 ntuhepe%esemé mlkfb\f@st%:rr%B%Pﬁ) P RRs£d
" made basic to slightly baSlC W|th 3N NaOH and extracted with EtOAc. The
organic layers were combined and washed with saturated NaHCQO3 and brine,
then dried (NaxSO4) and evaporated in vacuo to afford Compound 74 (0.13 g,
30%) as an orange'ﬂaky solid. Compound 74 was then purified by flash
10 column chromatography (96:4:0.4; DCM:MeOH:NH,OH). "H NMR (CD30D) 8

8.14 (s, 1H), 7.63 (d, J = 8.3 Hz, 1H), 7.46 (d, J = 8.3 Hz, 1H), 7.36 (m, 2H),
7.02(t,J=7.1Hz 2H),6.04 (d, J=1.2Hz, 1H), 4.51 (t, J = 6.8 Hz, 2H), 3.89
(s, 3H), 3.52 (t, J =5.84 Hz, 2H), 2.00 (m, 2H). ES-MS m/z 435 (MH"). Anal.
Calcd. for Co3H19CINGO3: C, 63.53; H, 4.41; Cl, 8.16; N, 12.89. Found: C,

15 63.47;H,4.28; N, 12.63; Cl, 8.49.
Example 26
3-(5-chloro-1-methyl-1H-indol-3-yl)-4-[1-[3-[(2-
hydroxyethyl)methylamino]propyi]-1H-indazol-3-yl]-1H-pyrrole-2,5-dione
20 (Compound 79)

Pyridine (0.37 g, 4.62 mmol) and methanesulfonic anhydride (0.54 g, 3.08
mmol) were added to Compound 74 (0.67 g, 1.54 mmol) in THF (10 mL). The
mixture was heated at 50 °C for 2h, then cooled to rt. Another portion of THF
(5 mL) was added, followed by 1N HCI (5 mL). The mixture was stirred for

25 another 15 min, then extracted with EtOAc several times. The combined
EtOAc layers were washed once with 1 N HCI (10 mL), water (2 x 20 mL) and
saturated NaCl (20 mL), then dried (Na2SO,4) and evaporated in vacuo to
obtain 3-(5-chloro-1-methyl-1H-indol-3-yl)-4-[1-[3-[(methylsuifonyl)oxy]propyl}-
1H-indazol-3-yl}-1H-pyrrole-2,5-dione as Compound 26a (0.73 g, 92%) as a

30 reddish solid. ES-MS m/z 513 (MH").

2-(methylaminino)ethanol (0.4 mL) was added to Compound 26a (0.1 g, 0.2

mmol) in DMA (5 mL). The mixture was heated at 65 °C for 3 h, then cooled to
100



8 JUN 2005 WD 02/46 r 83 PCT/USAO /47689 (MH') 75 3-(5-chloro-1-nethyl -
indol -3-yl)-4-11-[3-(1- 488 pyrrolidinyl)propyl]-1 Hindazol-3-yl]-1
pyrrol e-2,5-di one 76 08 JUN 2005
-[1-[ 3- (acetyl oxy) propyl ] - 1H i ndazol - 3- yI ]-4-(5-chloro-1- 477 nethyl -

H-i ndol - 3- Wb)nzuéﬂi"' pyrrol e-2,5-dione 77 3-(5-chloro-1- rrep@y,tg(,]rmﬁs()

H i ndol -3-yl)-4-11-[3-(4- rrethyl 1 - 517 piperazinyl)propyl]-

H i ndazol - 3-yl ] - 1 H pyrrol e-2,5-di one 78 3-(5-chl oro- 1-net hyl -

H i ndol - 3- yI it- ¥Vdtér (EBm(_)ﬂ,wasGddecdrﬂhprmma mj;dtl)rprvmwda)qva]:tddr\ivimj&@%z% yl]-1

H pyrrol e- 2, ne. hIor H i ndaol -3-vyl)-4-[1-[3- 448
(et hy b am oy e Brar e S ee e Bt s b Qi i theh
3-(5-chl oro- dﬂd&(ﬂ\l&éBOl)—bnd”ldﬁpdﬂatEH)m ¢addotb3r daR®il. The oil was purified by _
I[Exrrg;g?/la(ggeg Irret hy‘hég? not rop yk9614 irbd&\ﬁ(&/l SHyl\lll-]-|4O]]—l k al%rrol e- 2, 5-di one

H-i ndol - 35yl ¢oﬁ1p5hncﬁ 39(('25 Ry, QQ%%%'BH araﬁgé)ﬁéﬂyéon& IqtAgAUrmd3ra whi - 1
Hpyrrol e-2,5-di one (Conpound | oW ngi he procedure of Exanple 26,

pyridine (O. ¢8@c>lvezi @&Wﬁﬁﬁ Yilige il |rﬁhi3@tfﬂ¢§ﬂfé§0 yorhitized kg givedee (1. 09 g, 6.26

I ny Ex I
2y 1n T (B SreR e SEPR (RO 08 G0 e P S BReiPboor ot ©o
|tCI ,(Aggt rr]rE; ban t(d.an=af2 FHHFﬂ(I)lU 29.(m, dma)g7?2ddem =fgor Haywid), tmygmgdnt—u),gn _ofhl N
H ILrre ., then tr ed wt
Et OAc sever aﬁ’-{)??%éﬁ %@8& h@oﬁzﬁt 3&&/(13' 91\?3?‘% %@s%% swith 1 N
HCl (10 nd),3umateu =(@o>1—|£QH)L2 38nd J saouwtzenql Naglt, 1207 .01z, 2Hyenodri ed
(Na2SO4) and evaporated in cuo to

3-[1-[ 3- [(rre&sh§'ﬁ u1|%Hw%%&ﬁ%%m/}@?@/‘ﬂnhazm 3-yl]-4-]1-(2-

napht hal enyl )-1 Hindol -3-ylj-1 Hpyrrol e-2, 5-di one anal og of Conpound 26a
15 (1. 1g, 92% as a reddbsh pgol Ld. ES-MS n12 591 ( N %rrolldl ne (1 nb)
was added to the 3-[1-[3-[{nmefnhyl sul f opyd,poxy] propy H
i ndazol -3-yl]-4-[ | -1 |ndob3 I']- ol e- 2, 5-di one

0
H
H
3

(0.5 g, 0.975 mmo Thé( mxtu ﬁ fed to 65 C for 3 h,
then 20 cooled to it. ht-g i as ﬁgded N-Exif action with
Et OAc (3 X | THE, |

| | ﬁ 50 °C 26a

OH
Compound 79

Using the procedure of Example 26 and the appropriate reagents and starting
15 materials known to those skilled in the art, other compounds of the present

invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
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50 nL). The organic | ayers were conbi ned, washed with H20 and brine, then
102 0 8 JUN 2005 WD 02146183 PCTnrSQO /47689 dried (Na2SO4) and evapor at ed
in vacuo to a dark brown oil. The oil was purified by flash columd§ JuN 2005
chromat ography (97:3:0.3; DCM MeOH. NHAOH) to afford Conpound 85 (0.1 g,
18% as anygrange; fl aky solid. Conpound 85 was dissol vegl{sgfx688s dilute
HC , then frozen and |yophilized to give the 5 hydrochloride salt. '"H NWR
(CD3OD) 6 8.22 (s, 1 H, 801 (d, J =8.8H, 1 H, 7.89 (m 3H, 7.49 (m
7H), 700(m2H) 6.64 (t, J = 7.5 Hz, 1H), 639(d J:81¢MH)1H) 4. 47
(t, J =6.2 i 7.4 Hz, ZH), Z. (m 2H),
2.16 (m 2I—|)W ?Qhﬁor . ‘"@él ﬁgé‘fggjopg 54 3_(11 ]ﬁ HSI t he p%(??gedure of
Exanpl e 27 and t HYT B Ny QY e‘agents 7 % ‘Wt erial s known to

those skillersin a-hb[metymmrowbhpmrmo% yt]44e(5|acrmsrem- i nvent47Gn may be
prepared incl udi rrgethlyuﬂHnrﬁnoHa-m-neﬂpyrmlerﬂidNage ES-MS mz (MH) 88

3[I-[3!(2 A et byl a H-|na|zl3lgzg
TS (4t Eﬁg%@% %%{gf%ﬁ %é%%ﬂ @ﬁ*m Het dgﬂ%@‘:’f[l i

1-[
napht hal eng/| ) -3L(3-chiBaRt -nFethilil tHLindopgyNal-B-[3,(3- di one 114 504
1-[3-[(2- hydrqw BMM!H_ éggjtﬁmm]zaitpp M Hgyrrdiad@@bng- 521

in

4-11-(3- d | e- 2, 5-di 119
IR oA A S p’ Sl L. (3 byriginyl)- 86 1
ndol - 3-yl]-1 Hsyameaomepyi- 6He'“ ry ‘Q’éfpx@oe 3-dione

1-(3- hydr%ypr@WFﬂIOMJMEWQ|H-M| byh-4-fu- [ES pyridinyl)-1Himel -3-yl]-1H

pyrrol e-2,5-di qRfsth QMmj}t nﬁ@d,]&)g,\yy 9 H-neamiiBcpfye of Exanple 25, the
ester Corrpound 1 Syr HdioBe and am de Conpound 24b (2 g, 5.75

mol ) were em—ﬂed%%%mﬁe—ﬁﬁ—tmde%—w;g&ﬁﬁ&ﬁd—eea—edﬁ—ﬁﬁwce
bath as 1 Mpotassiumt-butoxide in 20 THE (28 niL, 28 mmvol) was added with
stirring over a 20 min period. AfterExnplen, the reacti on was quenched in

bath, 12 N HC| 5
peri od. The AkiAmantsiegy oL AY drd s ohamyiprosyi- TH faaols ™ ©
yl]-1H-pyrrole-2,5-dione {Compound 85)

3
(2-
3-[
yl']
3-[
H i
3-[

N

Following the procedure of Example 26, pyridine (0.7 g, 8.35 mmol) and
methanesulfonic anhydride (1.09 g, 6.26 mmol) were added to Compound 84
{1.07 g, 2.09 mmol) (prepared in Example 24) in THF (20 mL). The mixture
was heated at 50 °C for 2h, then cooled to rt. Another portion of THF (10 mL)
was added, followed by addition of 1N HCI (10 mL). The mixture was stirred
10 for 15 min, then extracted with EtOAc several times. The combined EtOAc
layers were washed once with 1 N HCI (10 mL), water (2 x 20 mL) and
saturated NaCl (20 mL), then dried (Na;SO4) and evaporated in vacuo to
obtain a 3-[1-[3-{(methylsuifonyl)oxy]propyl}-1H-indazol-3-yl}-4-[1-(2-
naphthalenyl)-1H-indol-3-yi]-1H-pyrrole-2,5-dione analog of Compound 26a
15 (1.1g, 92%) as a reddish solid. ES-MS m/z 591 (MH").

Pyrrolidine (1 mb) was added to the 3-[1-[3-[(methylsulfonyl)oxylpropyl]-1H- -

indazoi-3-yl}-4-[1-(2-naphthalenyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione (0.5 g,

0.975 mmol) in DMA (10 mL). The mixture was heated to 65 °C for 3 h, then
20 cooled to rt. Water (5 mL) was added, followed by extraction with EtOAc (3 x

50 mL). The organic layers were combined, washed with H,O and brine, then

102



made basic to slightly basic with 3N NaOH, then extracted with Et QAc. The
organic | ayers were conbi ned and washed with saturated NaHCO3 and brine, 25
then dried (Na2SO4) and evaporated in vacuo to a flaky solid. The §d juN Wefs
103 0 8 JUN 2005 WD 02/46183 PCT/11S01/ 47689 purified by flash col um

chr omat ogrwghy{i86: 4: 0. 4;, DCM MeOH: NHA0H) to afford CongownnshiQ4s¢1l. 70 g,
64% as an orange flaky solid. Conpound 94 vvas di ssolved in excess dilute
HCl, then frozen and |yophilized to give the hydrochloride salt. "H NWR
(cosoo) 6 9.8®d(8la230) andge\@porated sHyacug toa dark beovanpil. Theail was 3H), 7. 39
(t, J = 7 4 0 H) , 6 77
g ;ﬂ?rﬁe%'ﬁ%ﬂa%h%%luﬁn ch]roma?%g@ Mﬁ&@ﬂ)s d. i3 Bg‘méir(?)neoﬁ NEL, A t% |
3.36 (t, J :aﬂ@r@Cldmpcﬁ,H)i 851(0810g,(18% Jas-aB otange, flaZH)solicEQN@pnmzd 864vas( M—I+)

il o R o B RS 155"

a, 9.13;5 Kﬁmydaomondebsmtg 1thw<omgdmm322 @aml@.oz@d amd stz angy, opr | ate
reagents and star ials known to in the art, other

conpounds of’ W\émp@'éggn‘%g mﬂU@nFtQSh(“?r%ﬁ)b@ 66r<bﬂa‘r€§ H%’aéﬁ)d@ 39,(dblE’ not
limted t 0 ﬁ £ MS Hezo l—(z'V!zH') '2)44 ﬁ%%)33[d7 {P= bYAQHQX,%@)’ omy ) -

H i ndazol - X{I’I di ny

H pyrrol e- 2 (Eﬂ,&l‘bn%ﬂﬁ(ﬁﬁl 3).11.93 QNWU) o&§‘dﬁ%m/2}56@ (MH )

H i ndazol -3-yl]-4-[1-(4-isoquinolinyi)- 514 1 Hindol-3-yl]-1

H pyrrol e-2, 5-di one 106 3-[1-f2-(2-hydroxyethoxy)ethyl]-1

H i ndazol0 3-Ydihg the droc8duré®f ExpypiadP hghy tHe abproprite 3eaddntsland starting
H pyrrol e-2, 5-di.on

3-[1-(2- hydr%%%?‘ﬁ‘j‘i”)owfﬁ‘-’ HRREA1ed 19 e 3ty APerLImAUER of fherPrEsetis o
i ndol - 3-yl ] -idvdtipyirmay e Bré&:adecbimeluﬂﬂr@ Buf dot(ifrited do:oxybut yl ) 1

H i ndazol -3-yl]-4-[1-(3-pyridinyl)-1 H 478 indol - 3y|] 1

H- pyrrol e-2,&pdi one 15 Exanple 29 3- P(lamehl or o- 1- et hyl - ES-MS m/z
H i ndol - 3y|) 4-[1-[3-(d inethylam no)propyl]-1 H-|ndazol-3- (MH")
88 3-[1-[3-[(2-hydroxyethyl)methylamino]propy!]-1H-indazol-3- 570
_ yl]-4-[1 -(2-naphthalenyl)-1H-indol-3-yl]-1H-pyrrote-2,5-dione
39 3-[1-[3-(4-methyl-1-piperazinylpropyi}-1H-indazol-3-yl]-4-[1- 595
’2 naphthalenyl)-1H-indol-3-y{]-1H-pyirole-2,5-dione
114 3-[1-[3-[(2-hydroxyethyl)methylamino]propy!}-1 H-indazol-3- 521
yl]-4-[1-(3-pyridinyl)-1H-indol-3-yl]-1H-pyrrole-2,5-dione
119 3-[1-[3-(acetyloxy)propyl]-1 H-indazol-3-y!]-4-[1-(3-pyridiny!)- 506

1H-indol-3-yl]-1H-pyrrole-2,5-dione

Example 28
15 3-[1-(3-hydroxypropyl)-1H-indazol-3-yli]-4-[1-(3-pyridinyl)-1 H-indol-3-yl]-1H-
pyrrole-2,5-dione (Compound 94)
Fcllowing the procedure of Example 25, the ester Compound 1c (2.4 g, §.56
mmol) and amide Compound 24b (2 g, 5.75 mmol) were combined in dry THF
(10 mL) under argon and cooled in an ice bath as 1M potassium t-butoxide in
20 THF (28 mL, 28 mmol) was added with stirring over a 20 min period. After 40
min, the reaction was gquenched in an ice bath, 12 N HCI (10 mL, 120 mmol)
was slowly added over a 5 min period. The mixture was stirred for 10 min and
made basic to slightly basic with 3N NaOH, then extracted with EtOAc. The
organic layers were combined and washed with saturated NaHCO3; and brine,

25 thendried (Na;SO,) and evaporated in vacuo to a flaky solid. The solid was
103



yl]1-1 H pyrrol e-2,5-dione (Conpound 95) Follow ng the procedure of Exanple
4, using 7-chloroindole in place of 20 5-chl oroindole, 7-chloroindole (12.5
g, 0.082 noble) in a nmxture with ether (150 nlL) was cooled in an [8eJUNa00h
and treated dropwi se with oxalyl chloride (10.9 g, 0.086 nole) while
stirring upggscagsgon. The resulting yellow slurry was sigrfgseds®bo 5 C for 30
mn then cooled to -65 C. Anhydrous nethanol (25nL) 104 0 8 JUN 2005 WO
02/ 46183 PCT/ US01/ 47689 was added dropwi se to the cold mxture over a 30 mn
period. The puiified by flagh solumrookramagrarapiy (96:4:0-4aREMibieONFHr@H) tor 4h. The
resulting s ' I lo} ' I { gaWashed with
et her and ai‘é?fBﬁflégﬁﬁ)togESi%:(LIa‘/‘@'\@f%ﬁh/f;%%‘?ﬁgé%ﬂg&%ﬁﬂﬁ@ﬁbggéﬁpgﬁy g‘é of
Conpound 4b wakldissalyed imhaxcessidiutd Hlptiheotfrozas and &ebphilizeth& giesthest ep wi t hout

7-Chl or of nagVErRbkRge sabs: BrvIE ETEO RE S 1Eh. S Tedln B bona e (5.5
g, 0.026 smolg)) 784 (ANRYAr s (D= ?.Zﬁ—lﬂ‘-‘l\)}\—ilgmgggﬁéhrﬂﬁ@ i, 189, Cogider= argon for

1 h. | odoethane 10 (9.8 ? 0. 063 nol e) S d dropwi se _and the m xture
was stirred 7eVERnilghtS.7aft $5.B36 2, 1hed 3Rt DA IHZt IiiDet AL U@ 3di | ut ed
wi th ether rd kgl b t-ef o a_ nic | ayer was
separ at ed a%’?h&’@ggégguss'l‘%a@%%gﬂFgc(pgd émot%é)%mtrks(@ggn%@ The conbi ned
organi ¢ | aydisi’).wanal. Gakide tbni 4 H21bE0nel . 3tGleM.08H.0d46%.40 / 4hHP8):dlis sodi um

sul fate and cent.rat i NV o to,qgi,ve a N ethyl.,substi tuted

7-chl or oi ndﬁ?i&pﬁy&@t@?ﬁa@aﬁg’ KF! %%&p%&HBdﬁ ‘%é’%ﬁﬂ)“séjg Ny white sol i d.
The sol i@ wag 4G, 9131 KE, 3.08xt step without further purification. A mixture
of Conpound If (see Exanple 1) (170 ng, 0.65 nmol) and the 20 N-ethyl
substituted 7-chloroindole nmethyl ester (207 ng, 0.78 nmmol) in anhydrous
THE (6 nl) Wasinginel grobediuted BxgmpRaLS aHO S agirBpiate IBhgetd AP Btaping POt assi um
t-butoxide (2.6 nL) in THE was added to the m xture dropwi se while stirring
under ar gon.MatgEalFKRPWAdOWRRSS Hdlpddpithe ad. ther camrRINidsichiNa Presenty at it and
then cool ed jhr@Bn inss BabhepRinel MegRGRE BuihdtlintRpasnt rat ed hydrochloric 25
acid (1.5 nL). The mxture was stirred for 15 mn then partitioned with

chl or of or m afygld sat ur at ed sodi um bi caNbmeat e sol uti on. The chligs-ad®mzl ayer
was washed with brine, then dried over anhydrous sodi um sul f at g

102  3-[1-(3-hydroxypropyl)-1 H-indazol-3-yl}-4-[1-(2-pyridinyl)-1F- 464
indol-3-yl}-1H-pyrrole-2,5-dione

105  3-[1-(3-hydroxypropyl)-1H-indazol-3-yl]-4- 1-(4-isoquinolinyl)- 514
1H-indol-3-yl]-1H-pyrrole-2,5-dione )

106  3-[1-[2-(2-hydroxyethoxy)ethyl}-1H-indazol-3-yi]-4-[1-(3- 494
pyridinyt)-1H-indol-3-yl}-1H-pyrrole-2,5-dione

110  3-[1-(2-hydroxyethyl)-1H-indazol-3-y{]-4-[1-(3-pyridinyl)-1H- 450
indol-3-yl]-1H-pyrrole-2,5-dione '

111 3-[1-(4-hydroxybutyt)-1H-indazol-3-yl}-4-[1-(3-pyridinyl)-1H- 478

indol-3-yl]-1H-pyrrole-2,5-dione

Example 29
3-(7-chloro-1-ethyl-1H-indol-3-y1)-4-[1-[3-{dimethylamino)propyl}-1H-indazol-3-
ylj-1H-pyrrole-2,5-dione {Compound 95)

Following the procedure of Example 4, using 7-chloroindole in place of

20  5-chloroindole, 7-chioroindole (12.5 g, 0.082 mole) in a mixture with eth.er (150
mL) was cooled in an ice bath and treated dropwise with oxalyt chloride (10.9
g, 0.086 mole) while stirring under argon. The resulting yellow slurry was
stirred at 5 °C for 30 min then cooled to —65 °C. Anhydrous methanol (25mL)
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concentrated in vacuo to give an orange glass (334 ng). The orange gl ass
was dissolved in a 90:10 m xture of chloroform nethanol, then flltered
through 30 a plug of silica and stripped in vacuo to give a resi dudlf dtatige
solid. The orange solid was purified via reverse-phase HPLC using a

gradi ent o{039%153100% acetonitril e/ water (containing 0. 28omEd)/4tdRe €l ute the
product as a TFA salt. The salt was freeze-dried to give Conpound 95 (130
mg) as a fluffy 105 0 a JUN 2005 WO 02/46183 PCT/ USOL/ 47689 or ange solid.
'H NVR ( DVBOvaispddeddrpwiss tothefcoldrmixgire gvena gp min pggiogd The mpixture 7. 40 (t,

%::P) :73 ég Zﬂészénggﬂ%w rn?g) I&Dtand%t}% reégfaf_i?t?. T%bes%gtgﬁaﬂgpe on fln;lg £1t76

(MH). Anal yeﬂIaWSotﬂdeHS fﬂEﬁédQ@@l et wiesheB Adtheti2GndGair BiedL i gite a4. 61; N,
5 11.37;, F

; , 6. 55. 36 . 53: 11.42: F, 10.61;
o0 1 15 Teupiiadde melny Gid Ao Rov i b 8By Tha diad
H-i ndazols 3- b]juc?c Wasi dBainana nxtditex aritholt-fudRer purification.
pyrrol -3-yl]- 1 et hyl -1H i ndol e-5-carbonitrile (Conpound 98) Follow ng the

procedure of Exanple 4, using 5-cyanoindole in place of 5-chloroin.dole,
5- cyanoi ndol If’olﬁ)%dth%, Beffife BPERIMbIR B dnkiiter\hd f- cﬁH?&ﬁd&@Q\Qethgﬂz ) Was

cooled in an ice bath and treated dropvm se wth oxalyl | ori de

0.1 nol e) whadter $tG 8+0-A¢3 m@awwmvﬁ@wmﬂ 6908 Iﬂaﬂlﬁ)smurry was
stirred 15 %/ %JS%M% nﬁ\ﬁe CO tﬁ‘RaQi &d_’»ot‘% ur@éer%rgcﬁgmqrrpu@dggthgﬁgm (25

m.) was ade ro V\nse d m Xture over
m xture vms (98 gcmees nmlapwas bdded dmpdnsmwdsﬁermnetﬂ:ré weséthrred'beemegml ting

suspension of _yellow_solid was filtere th i d hed with ether and
air-dried toatg?ﬁ/%é o ﬁ@)}'ﬁﬂ%oﬁ’d@l"h’r h g{“étﬁgéwg e, \gaiéﬁﬂﬁound 4b (18.4
g). The cr U%r@ﬁbr‘@&ﬂn%ﬁ/a’v@%m@ﬁﬂ lmhéﬁegd?ﬁé(fayéﬁﬁﬁs wepdratdd drierthber
purification. Follow ng the procedur a mxture of the

5- cyanoi ndol%lq?é’tlﬁwyefé*&féﬁ’te@ Z"tbﬁt@er @O@fﬁ—)mr}p r@)coﬁ?ﬁ”%grgéﬁicd@f%énate (8.5

g, 0.026 ”Dl\ﬁére'\ﬁ‘asf%'ahﬂlq{% %&r?erd méra%?dr%h'srsbﬁ’@n?&uh%@e Engnder argon for
1 h. | odoethane 25 (9.8 g, 0.0 hen added dropw se and the

m xture Was mnvreméatndme(amfgi@tglm a%" | gibstided ézblareindelemeihd asier t hen
i uted it h, g gy bl 78 (89 2RRHL Yl ) S0, BkI e or gani

| ayer was separ ed an
next step without further purification.

A mixtu-re of Compound 1f (see Example 1) (170 mg, 0.65 mmol) and the

20  N-ethyl substituted 7-chloroindole methyl ester (207 mg, 0.78 mmol) in
anhydrous THF (6 mL) was stirred in an ice bath under argon. 1N solution of
potassium t-butoxide (2.6 mL) in THF was added to the mixture dropwise while
stirring under argon. The mixture was then stirred for an additional 2.5 h at rt
and then cooled in an ice bath and quenched with concentrated hydrochloric

acid (1.5 mL). The mixture was stirred for 15 min then partitioned with

W]
wh

chioroform and saturated sodium bicarbonate solution. The chioroform Iayer
‘was washed with brine, then dried over anhydrous sodium sulfate and
concentrated in vacuo to give an orange glass (334 mg). The orange glass
was dissolved in a 90:10 mixture of chloroform:methanol, then filtered through
30 & plug of silica and stripped in vacuo to give a residual orange solid. The
orange solid was purified via reverse-phase HPLC using a gradient of 30%-
100% acetonitrile/water (containing 0.2% TFA) to elute the product as a TFA

salt. The salt was freeze-dried to give Compound 95 (130 mg) as a fluffy
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aqueous | ayer extracted wth ether (200 nmL). The conbi ned organic | ayers
were washed with brine, then dried over anhydrous sodium sul fate and 30
concentrated in vacuo to give a N-ethyl substituted 5-cyanoi ndol e @&t JuUN 2005
ester analog of Conpound 7a (1.7 g) as a white solid. The solid was used in
the next wbapisMesd hout further purification. 106 0 8 JUNCOHGH /436 02/ 46183
PCT/USO | /47689 A m xture of Conmpound 1f (see Exanple 1) (170 ng, 0.65
mol ) and the N-ethyl substituted 5-cyanoi ndole nethyl ester (207 ng, 0.78
mol) in amhyuyeossidTHE NBRIDM)S Qeds) §16.20 @ed 1H) 727 (e HaT BOfddE), argon. 1 N

aropui se whi 185 Tak ] i tHab B n Tl Seadtr R e L 40 o e
addi ti onal 215, BloatnleH)aZIdOT(héﬁH)CEQ@lOE(dw ,261) an40 ¢e 3bat ESae rﬁAzeW@ged Wi ag .
Chen par i1t 1LY AFENCaH 6F oot G-t BRGI LG GmB: DaFbiids & sol Ut on
The chl orsof oMM, &y @p.6anvasonasiase d-dnkhCcbs5.88; Ht H8B; NI i €d20We10.anhyds ous

sodi um sul fate and 10 concentrated in vacuo to give an orange gl ass. The

orange gl ass!-i&s purified via reverse-phase HPLC using a gradi ent of

30% 100% acetonitrile/water "containing 0.2% TFA) to elute the product as a
TFA salt. The salt was freeze- dried to give Conpound 98 (155 ngy) as a
fluffy orange solid. 'H NVR (DMSO d&pr®les3@5 (s, 1 H), 7.80-7.70 (m 2H),

7.55-7.40 . i 35 ,
2H), 3.10 mB E‘Hb [2bte t&l "éﬂ%)pm%’yﬁq "?‘ ﬁ“ﬂa%?ﬁﬁ L d'??dr(’tzs?o%wxﬁs o 267
15 b6, P 10,01 100, 1 48 Fopnd: G 68 34 b 4 18 N 1380 F. 1072,
H20, 1-58 28‘%9%@2*86 pioogduie §'9mmﬁsxwﬁlagﬁ ﬁyafomdole in’place of

H i ndazol - 3-3tHiorbirdbid, 3 eydndMdony 13- 2 §t0. ogl@hroBe)Mh]a ri'ux’cdrre MthIBhed-(208- di one
(Conpound 107) Follow ng the procedure of 8‘P3 br onpqui nol i ne

in place of MBLWASFRAGH irlﬁ"h@e Qgtﬁap@tr&a}qqarpﬁ%s)e "Y'Mahéc rige (¢l ¢ met hyl

t | f | 15 d J =
gsSelr_izanc’il I(zi)gb @81 gé@é%ﬁ?%%g%r?de%ﬁg&{ eﬂ@@gultlﬁ@y% é@@gv@s s@lrr%d ( o

1 H), 8.8 (&5 °¥ fer g0mnipthen cogled 1D 965 (@, Amhstdreua rw anol &5 mSL) AS(m 1 H)
7.72 (M 1 Hyded dfopigd tSHe cobd MxtliRs over a 30 min period. The mixture was
. allowed to warm to rt and was stirred for 4h. The resulting suspension of
yellow solid was filtered and the solid washed with ether and air-dried to give a
5-cyanoindole methyl ester analog of Compound 4b (18.4 g). The crude

© 20 product was used in the next step without further purification.

Following the procedure of Example 7, a mixture of the 5-cyanoindole methyl
ester (2.97 g, 0.013 mole) and cesium carbonate (8.5 g, 0.026 mole) in
anhydrous DMF (75 mL) was stirred at 30 °C under argon for 1 h. lodoethane

25 (9.8 g, 0.063 mole) was then added dropwise and the mixture was stirred
overnight at 25-30 °C. The reaction mixture was then diluted with ether (1 L)
and partitioned with water (100 mL). The organic layer was separated and the
aqueous layer extracted with ether (200 mL). The combined organic layers
were washed with brine, then dried over anhydrous sodium sulfate and

30  concentrated in vacuo to give a N-ethyl substituted 5-cyanoindole methyl ester
analog of Compound 7a (1.7 g) as a white solid. The solid was used in the

next step without further purification.
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3H). 30 The quinoiinyl ester (280 ng, 0.85 nml) and am de Conpound 24b (260
my, O0.75 mml) were conbined in THE (8.0 nL) with 1 M potassi um t-butoxi de
in THE (3.0 nm., 3.0 nmmol) at 0 C, addition of 12 N HCl gave an or &téyals d
(430 ng). The solid was purified using flash colum chromatography, first

wi th 107 Ow8odhs2005 WD 02/46183 PCT/ USO /47689 an Et GACr/sysueRy

(Et GAc: MeOH;, 50:1) and then with a DCMsystem (DCM MeOH;, 10:1) to afford

Conmpound 107 (220 ng, 57% as ah orange so rrg und 107 was di ssol ved
in ACN (20 nhnidree of Somppunsl Hogee Fepmpled) (ﬁﬂ) M. (foR5 MIBYEANG 1 | yophi | i zed

ggot r|\]/|?|z)hygr g@%glﬂf hgﬁstﬁlﬁEB 5(&%90%2)@ rﬁ&hVﬁaéeF@b? ng’é-‘b Wﬁ@liﬂﬁ"’ NVR ( Dlvgog

Hz, 2H), 7. mhh(ymoug THﬂF (67mt5W@mst1399! in ansze aﬂh uoder@ggn Hﬂsoiutre)n of7 43 (m 1

T)H) 74122( Enrﬁo%gg%lurﬁé%glgg% Z%ng szz{z(vjas%eﬁ tg)thz? fhi %a e(%opg/lse wifid?
C31H23N5(3. Jstﬁrmnd}:r@m (Eﬂénﬁﬁﬂr@b@as{)@l)an smreﬁmorélah aditlitigna®@,5 Nat #1. 36; O,

%0 4g 65Ex§||\:/|;q_r% Tglgn go?f%dﬂ%ﬁg (J)cteolﬁtﬁagﬁ qéle)?f:held w‘%h cohceritra%ed Rydro%lbrl {86, KF,

H-i ndol - 3- ylécndlﬁ[&ﬂﬁ@ (T mhiiupe Qpa Istirrdd |ﬁbn1rﬁia:ﬁﬂﬂheﬂ-p)alrﬁtronéd with
H-pyrr0| e- 2, 5-di one ound, 108) Indaéol e Co ouncll_ fl 50 g, 8.6 nmol)
| n DVF (34 rﬁ_ or@,ggnwrgo%%r@t% §cpplum bicarbonate solution. The ch oroform Tayer

' 1- (3- br cropgapyhned @.tﬁbﬁné Qhé@ﬂﬁé@%beﬂa@é@r&s@bﬁluﬁh kagatelapgent ane (3.64 g,
13.0 mmol ) and cesi um car bonate (4.77 . and then placed in an oil

bath at B5 Gdneentpated impa@io leaiVg yotangeglasshd heearanye §lana ¥asi Nuridiedd,

evapor at ed \%\ﬁmé%é@pﬁé% fds% Q%@fd'iéiﬁt}f g@déoumb %%E%Hﬁmgfv@é%&’ (88:10: 2;

20 DCM MeOH: Conpou 32a as a pale yeI I ow
solid. 1H NMRogiEhGaD). 286 TFRStO(@u‘Etha product a& a|:|5FA S’aIS4T(1@ salnwa55rele|z¢—

H)
5 88 (< >5pydedyoldive CutiBoiha ggTo5mlad alfftty brdllng S0 firmrends 67, A e
'ége 1- (g bEI‘tZE;())&BlBMBHs?I‘IHI))?-BMGlO@ﬁ)ﬂH)QVXﬁGXNJHDan‘ﬁ{-lmﬂ1@&{2;&*‘1 637&1 gdof
oun C repar e an am de
Compoundis2atH, 350 teep o 88 GinBt) et an a2 81 82y TOH: 286 4 Gnder
m t rgggn and;H)CO@éMb iz 267 (08 Pamana@alédl\/fora@zﬁs,wmﬁ fsutoadndeHihd: THE (2.6
ol C, 58.02; H, 4.65; N, 13.86; F, 10.81, H,O, 1.48. Found: C, 58.34; H, 4.76; N,

13.89; F, 10.72; H,0, 1.58.

20 Example 31
3-[1-[3-hydroxypropyl]-1 H-indazol-3-yl]-4-[1-(3-quinolinyl)-1H-indol-3-yl]-1 H-
" pyrrole-2,5-dione (Compound 107)
.’—‘bllowing the procedure of Example 1, using 3-bromoguinoline in place of
3-bromopyridine, a 1-(3-guinolinyl)-indol-3-yl glyoxylic methyl ester analog of
25  Compound 1c was prepared. 'H NMR (CDCl3) 69.15(d, J =2.3 Hz, 1H), 8.69
(s, 1H). 8.55 (d, J = 7.1 Hz, 1H), 8.37 (d, J =2.0 Hz, 1H), 8.28 (d, J = 8.5 Hz,
1H), 7.96 (d, J = 8.1 .Hz, 1H), 7.87 (m, 1H), 7.72 (m, 1H), 7.45 (m, 3H), 3.98 (s,
3H).

30  The quinolinyl ester (280 mg, 0.85 mmol) and amide Compound 24b (260 mg,
0.75 mmol) were combined in THF (8.0 mL) with 1M potassium t-butoxide in
THF (3.0 mL, 3.0 mmol) at 0 °C, addition of 12 N HCI gave an orange solid

(430 mg). The solid was purified using flash column chromatography, first with
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was added with stirring over a 10 mn period. After 2 h, the reaction was 30
quenched in an ice bath, 12N HCl (3.2 nlL) was slowy added and the m xture
was stirred for 10 min. The reaction was diluted with ethyl acetat 8 8(JUNI005
m.), washed with water (2 X 32 nL), saturated NaHCO3 (55 nmlL) and brine (55
m), thenwgr‘,t,,@(q {Na2SO4) and evaporated in vacuo to a sghigke/Ingesolid was
purified 108 8 JUN 2005 WD 02/46183 PCT/U S01 /47689 by flash col um

chr omat ography (95:3:2; DCM MeOH: NH4OH) to afford a red solid Conmpound 108
(0.047 g, 1489 EtG’AesmtenhL(EtOMMaﬂlﬁ;ﬁﬂ:vmdnheavxmh aHOCMCBABMN( 2: 1), then

frozen and | ilized Il ve t hydr achl.oride s of Compound 108. For
Conpound 104%&%@3' ‘ﬁ'gé%o%@éd%%?/ 881% 361 %ét)/‘ll%s anror%gﬁd J=8.0 H,
1H), 7.75 (dsona fCo?Zn;b'dZunle)Zsz ﬁi%sél%d ihH;\CN éQ@hLZa?Jﬂ((%Méchﬂ)eouE H6+ 7. 06 (m

3H), 6.82 Hz 4. 42
Jst 72 He, (t m@ ﬁzsr(ﬁrozew%opfg?lw tﬂihe Mfocnome &alé@Zprmng?S '\t%(tws M z

518 |vH G 1.83): C,

ol ) ﬁ@?ﬁw‘*@ I i e e
N 11 95 d (s, 6HRB. 1K, J& 83 . Hx, GH), 7.80"(in, 1HY 7.8 ImNBR), 7663 (d, V =N8.3CS2CO3, N
DVF 32a NH2 M S 11 NH2
Conmpound 108 ﬂsv_ﬁ?g?tﬁ?ihbr%gedlwlm EHE%O% dngf é% '?Hé’z @_éa%%l}” t‘é reagents
and starti ngs.or, a@H)pd.g2kmoaH) 13025 (raseHs Kitd @ JH). tral.atdicd.gdher conpounds
of the preseB;H23N503.1 33HCle3.0H,0 (513.55/616.09): C, 60.44; H, 4.96; N, 11.36; Cl,

10 7.65; KF, 8.76. Anal. Found: C, 60.41; H, 4.60; N, 11.08; Cl, 7.86; KF, 7.45.

EXAMPLE 32
3-(1-benzo[b]thien-3-yl-1H-indol-3-y1)-4-[1-[3-(amino)propyl}-1 H-indazol-3-yl]-
1H-pyrroie-2,5-dione (Compound 108)

Indazole Compound 1e (1.50 g, 8.6 mmol) in DMF (34 mL) was combined with

-
(5

1-(3-bremopropyi)-2,2,5,5-tetramethyl-1-aza-2, 5-disilacyclopentane (3.64 g,
13.0 mmol) and cesium carbonate (4.77, 14.6 mmol) and then placed in an oil
bath at 65 °C for 2 h. After cocling to tt, the reaction was filtered, evaporated
én vacuo and purified by fiash column chromatagraphy (88:10:2;

20 DCM:MeOH:NH4OH) to afford Compound 32a (0.70 g, 35%) as a pale yeliow
solid. "H NMR (CDs0D) § 7.75 (d, J=8.2 Hz, 1H), 7.54 (d, J=8.5 Hz, 1H), 7.43-
7.38 (m, 1H), 7.14 (t, J=7.2, 7.7 Hz, 1H), 4.46 {t, J=6.7 Hz, 2H), 3.89 (s, 2H),
2.85-2.62 (m, 2H), 2.10-2.01 (m, 2H). ES-MS m/z 233 (MH").

25  The 1+(3-benzo[blthienyl)-indol-3-yl glyoxylic methyl ester analog of Compound
‘lc (prepared in Example 20) (302 mg, 0.90 mmol) and amide Compound 32a
(150 mg, 0.64 mmol) were combined in dry THF (6 mL) under nitrogen and
cooled in an ice bath as 1M potassium t-butoxide in THF (2.6 mL, 2.6 mmol)
was added with stirring over a 10 min period. After 2 h, the reaction was

30 quenched in anice bath, 12N HCI (3.2 mL) was slowly added and the mixture
was stirred for 10 min. The reaction was diluted with ethyl acetate (150 mL),
washed with water (2 X 32 mL), saturated NaHCO3 (55 mL) and brine (55 mL),

then dried (Na;SO4) and evaporated in vacuo to a solid. The solid was purified
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15 invention nmay be prepared including, but not limted to: Cpd Nane ES-MS
mz (M+) 115 [3-[3-[2,5-di hydro-2,5-dioxo-4-[1-(3-pyridinyl)-1
Hindol-3-yl]- 563 1 Hpyrrol-3-yl]-1 Hindazol-1-yl]propyl]-carbagifc)cloeh
1,1- dinethylethyl ester 109 0 8 JUN 2005 WD 02/46183 PCT/ US01/ 47689
EXAVPLE 3?W(? oddqd;3- am nopropyl ) -1 Hindazol -3-yl]-4-[1- (310! ) - 1

H- i ndol - i 1 H pyrrole-2,5-dione (Conpound 109) 5 The ester Conpound 1c
(336 ng, 1.2 mmol ) and am de Conpound 32a (prepared in Exanple 32) (200 ng,
0.86 mmml ) vwrfeashamiume dhiomatographie (§B3:2nDOM: Medi:Niv,OH) deaffanich cabl ed i n an

ice bath as 1 assi u 510 THE (3.4 nm,. 3.4 pmgl) was added
with stirri ﬁgwg%n%o%%%@ﬁ@x%d )ﬂf tee QrOSHCt W%ed'?%oa\\‘:efci B Nvas warmed to-
rt. After 2 HeychseNgaYithen wagerqamq/bgﬂmzév t@rguaé)theqeydb@dﬁmndlezsl&ltrd@l (4.3 m)
was sl-owy added and the_m xtu was_stirred for 10 mn. The reaction was

di luted witF&NRUNGER] afer @9@90%3 198id HiMRregibase. GRCH 5@229><(S43 m_)

saturate 7 i 4, n d
evapor at ng?'n vacgfiaoaf gl%og-[ildmﬁ ﬁﬁ%@d’l ??vvash?ur?fg 1H§Ha:]21ash cdl um
chr omat ogr ag), { 28-5008 (MDBN), MeEHINHIOH), 1.2 &izf diry &E)Zrﬁbdﬁa 03312081)( 0. 041 g,

then ??oi‘e?]%h%&'r{}d%ﬁ?ﬂ%"éﬁﬂ SRR ERE GORHEorb o <l O 2 B (11 e

base, )M§ rﬁ/z%%( MHZ Hhal &a?da.! fcdcggHANZown 04 Hlﬂ)n @Hg’;i (s, I H, 7.91

(d, J82Hz Hé4-5- % H, 7.28-7.12 (m
oH) 6 80 (t51ﬁ‘5975§1 &) I-é1 9& hﬂ+)468 @01% Gl=8.23: iﬂE 4 5H)F°U21d4c(t J=6.7
Hz, 20%@54%3?1?@ 1"osizG), @) ki 489(t, J=6.73, 6.78 Hz, 2H). ES-MsS
rﬂz463 (M- 13570 T T Gl Gd For  CoTHRINB02. 2. 23 HOL . 3.0 H2O

(462. 50/ 597. 87) C, 54.25; H, 5. 1&/N, 14.06; O, 13.23; KF, 9.04. Found:
C, 54.25; H 5.06; N, 13. BBr/GI/\NLS;% KF, 9.9, 25 Exarrple 34 1

H i ndazol e- 1- propanal , 3-[2, 5-di hy 2, 5- d| O-pQHgl (3-pyridinyl)-1
Hindol-3- yl]-1 H-pyrrol 3-yl]-1 H-pyr r,\15-di one (Conmpound 112);

CSzCOs,
DMF

t-BuOK,
THF,
conc. HCI

20b + 32a

Compound 108

Using the procedure of Example 32 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present

15  invention may be prepared including, but not limited to:

Cpd Name ES-MS m/z
(MH")
115 [3-[3-[2,5-dihydro-2,5-dioxo-4-[1-(3-pyridinyl)-1H-indol-3-yl]- 563

1H-pyrrol-3-yl]-1H-indazol-1-yljpropyl]-carbamic acid 1,1-
dimethylethyl ester
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1 Hindazol e- 1-propanoi ¢ acid, 3-[2,5-dihydro-2,5-dioxo-4-[|-(3-pyridinyl)-1
H indol-3-yl]-1 Hpyrrol-3-yl]-1 Hpyrrol e-2,5-dione (Conpound 113) 30
Dess-Martin reagent (0.34g, 0.80 mml) was added to Conpound 94 ( frefiir 68}
in Exanple 28) (0.31 g, 0.664 nmol) in CH2C12 (12 nL). The m xture was
stirred atwhh,i6; 3h, then another portion of Dess-Mrtigr@ageRt (50 ny,
0.12 mmol ) was added and the m xture was stirred for 1 h until TLC 110 0 8
JUN 2005 WO 02/46183 PCT/USQ /47489 showed that Conpound 94 was no | onger
present. The reaction was quenched with 25% Na2S203 in water (3 nL). The

aqueous | ayer was extracted with cﬁ%&asever al times. The organic
| ayers were conbined and washed w nd brine, then dried (Na2SO4)

and evapor at ed3i[n( ﬁawammoﬁ;a )-aHrindaiosB-ygjod- '[*d 3- ﬂh&nmﬁ%msmqwm ed by
flash colum chromat ograp (95:5:0.5; H40—I) to afford Conpound
112 (300 ny, 98% as a red F§/6PI@d251drlPMﬁ@C(r@@%m§)m§ 9.43 (s, 1H), 8.84 (d, J

7 304#’5 B estlr E5mbBung 12 ($o8 k1 Aon Shhhniss copfunglt? (m 1M

Hz, 1 H, 6.(p&packd i Exagnpleld2) ( 21QD mgl)(,‘)Bﬁ nzu@o()twere cememedmzdrysz (.96 (m

§|H)so |E§;)I at erpBE)f t?rgoﬁelr%\wg)en ﬁos% %ds?\n%u%:bgg‘: % HI%W%%%%G rrpngzm\évaiw

was further Thifu(3.4ined annelp)waatadwziedwuﬁs(tiaﬁtgﬁm&ré15DﬁMMi&J{ Adar). 1H NWR
(DVBO) 6 15 .8.90 (d 8. 41 , 8.14
(m 1 H, 7.8 mCHe) Was?“’%@”‘e(ddtorﬁiﬁ%r%h ﬁ?‘gnéajf Wfszcb‘e(‘ﬁt.gedzﬂ)a” 7.14 (m
2H), 6.8& (tice Bafﬁ TZﬁ Hdel (433 L) wa6 sideldy éé’@ecﬂaﬂlﬂthelmixﬂureﬁla5%tu(réd fér 0 6.9 Hz,
2H), 2.58 (t, 0 8 JUN 2005 WO

02/ 46183 pmmsahe/rmw waS@'Ne%%s%hW fate ?rh@d)aém AEEEt 12 N NN

and water (2 X 43 mL), saturated NaHCQ3 (74 mL) and brine (74 mL), then dried
| (Na>,SO,) and evaporated in vacuo to a solid. The solid was purified by flash
column chromatography (93:5:2; DCM:MeOH:NH4OH) to afford Compound
109 (0.041 g, 10%) as a red solid. Compound 109 was dissolved in 1N
- HCL:.CH4CN (2:1), then frozen and lyophilized to give the hydrochloride salt.: H
NMR (free base, CDCI3) § 8.89 (s, 1H), 8.70 (d, J=4.7 Hz, 1H), 8.25 (s, 1H),
7.91(d, J=8.2 Hz, 1H), 7.80 (d, J=8.2 Hz, 1H), 7.55-7.39 (m, 4H), 7.28-7.12 (m,
2H), 6.80 (t, J=7.9, 7.2 Hz, 1H), 6.50 (d, J=8.0 Hz, 1H), 4.4 (t, J=6.7 Hz, 2H),
20 2.55(t, J=6.74 Hz, 2H), 1.79 (t, J=6.73, 6.78 Hz, 2H). ES-MS m/z 463 (MH").
Anal. Calcd. for Co7H22Ns0,02.23 HCie3.0 H,0 (462.50/597.87): C, 54.25; H,
5.10; N, 14.086; Cl, 13.23; KF, 9.04. Found: C, 54.25; H, 5.06; N, 13.86; Ci,
13.46; KF, 9.29.

[wy
1]

25 Example 34
1H-indazole-1-propanal, 3-[2,5-dihydro-2,5-dioxo-4-[1-(3-pyridinyl)-1H-indol-3-
yl]-1H-pyrrol-3-yl}-1H-pyrrole-2,5-dione (Compound 112);
1H-indazole-1-propanoic acid, 3-[2,5-dihydro-2,5-dioxo-4-[1-(3-pyridinyt)-1H-
indol-3-yl]-1H-pyrrol-3-yi}-1H-pyrrole-2,5-dione (Compound 113)
30 Dess-Martin reagent (0.34g, 0.80 mmol) was added to Compound 94
(prepared in Example 28) (0.31 g, 0.664 mmol) in CH.Cl; (12 mL). The
mixture was stirred at rt for 3h, then another portion of Dess-Martin reagent (50

mg, 0.12 mmol) was added and the mixture was stirred for 1 h until TLC
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CH2Cl 2 Conpound 113 |i N HO Compound 94 HH ONOONO UN N z!-IN ~NO
H HO Conpound 112 Conpoundl1l13 Usi ng the procedure of Exanple 34 and the
appropriate reagents and starting materials known to those skilled 8 JUN 165
art, other conpounds of the present. 5 invention may be prepared including,
but not liwhheeddo. Cod Name ACS-Ms mz (MH+) 116 PCT/US01/47689
3-[4-(1-benzo[b]thien-3-yl-1Hindol -3-yl)-2,5-di hydro-2,5- 547 dioxo-1

H pyrrol -3-yl]-1 Hindazol e- 1- propanoi c acid nmethyl ester Exanple 35

3-[ 1- ( 3- net rahwwed dbat O}ompchwnd %mln@oyge}r-me{sqm( 3-heyreadionwas 1

H i ndol - 3-yl b i. | owi ng the
procedure fo ue%cﬁ%%wtfx r?é/%c\} dﬁ%térg%@%gﬁqn%&@@ H‘J";%rim% azol e am de
Conpound 1e e(@ra&tbdgmtm&hl&omm sevsmsl timeat Bk mgahlcﬂamrewmrécomtriwxypr opane
(0.3 g, 19.6 he presence of 95% 05 19.6, mmol) in DW
(50 m) at '@ %%‘ E’ﬁc’l‘ Ili’é'ﬁemg‘reﬁ‘éﬁ‘eyzk%@g )f%%?’eworat%lé’ m xture was
cool ed dawn fRubto a\P&'ﬂ(ﬂéh 4gi. arkiesoRNdad DrRAGPISSHGIahuL | on was ext ract ed
wi th Et OAc several tines. anl C Klers were 112 0 8 JUN 2005 WO

02/ 46183 PCRhISEAONTBRY 86@63 ﬁela %Me\% EdOW) tn afipidfeompeiens 413 PO Na2S04)
and evapor at uy | flagh,col um
chr omat ogr ap g gga/%ggggg%g&@w%m @Eﬁf@? ?gl%?f(%b '3 86%4 @étjhoéépﬁzgpyl
i ndazol e amdé, 865 (d, J=4.8 Hz, 1H), 8.26 (s, 1H), 8.12 (m, 1H), 7.70 (m, 1H), 7.61 (m,
2H), 7.43 (m, 2H), 7.14 (m, 2H), 6.75 (t, J = 7.5 Hz, 1H), 6.43 (d, J = 8.1 Hz,
10 H), 4.46 (t, J = 6.9 Hz, 2H), 1.96 (m, 2H). ES-MS m/z 462 (MH").

A small amount of crude Compound 113 (4 mg) was also isolated from the
column (using 75:20:5; DCM:MeOH:HOAc). Compound 113 was further
purified by preparative TLC (95:5:0.5; DCM:MeOH:AcOH). "H NMR (DMSO0) 5

15 8.90(d, d =2.3 Hz, 1H), 8.70 (m, 1H), 8.41 (s, 1H), 8.14 (m, 1H), 7.67 (m, 2H),
749 (d, d = 8.3 Hz, 1H), 7.29 (m, 2H), 7.14 (m, 2H), 6.85 (t, J = 7.6 Hz, 1H),
8.55 (d, J = 8.1 Hz, 1H), 4.54 (t, J = 6.9 Hz, 2H), 2.58 (t, = 6.9 Hz, 2H). ES-
MS @/z 478 (MH™).
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anal og of Conpound If (0.32 g, 73%9. "H NWR (CDCI3) 6 7.69 (d, J=8.13 Hz, 5
1H, 724 (m 2H, 7.17 (m 1 H), 6.57 (bds, 1 H, 539 (bds, 1H, 4.47
(t, J = 6.65 Hz, 2H), 3.96 (s, 2H), 3.30 (t, J=5.78 Hz, 2H), 3.288(HN B ,
2.16 (m 2H). ES-M5 mz 248 (MH). The ester Conpound Ic (0.17 g, 0.61
mol ) and B&.38et hoxypropyl indazole 10 amide (0.1 g, pOpdsoiRigy Were
conbined in dry THE (6 m -) under argon and cooled in an ice bath as 1 M
potassiumt-butoxide in THE (2 nL, 2 mmol) was added with stirring over a 5
mn period. After 40 min, tH& reaction was quenched in an ice bath, 12 N
HCl (2 m., 24 mmol) was oy @dded over a 2 min period. The m xture was
stirred for 5 mn and then \asde basi @dse-Martight | y 15 basic by addition of 3N
NaOH and extracted w e OIrgagHne Iayec% &\&,,@H ¢onbi ned and washed
wi th saturated NaHCO3 h(‘-h? and evaporated in
vacuo to a flaky solid™Thg sokid wascpyei,fi ed ma‘%%i gl um

chromat ogr aphy (96: 4: 0. 4; OH: NH409—|) to af npound 117 (70 ny,
3699 as an orange fl aky | Nd. npound 117 was 20 di ssolved in excess
dilute HO, then frozen and philized to give the hydrochloride salt. 'H

|
NVR (CD3CD) 6 9.31 (s, 1 89%£m 2H) 836(5 1H, 824 (m 1H),
7.73 (d, J = 8.2 Hz, 1%&? 0? 1 H, 7.59 (d, J = 8.5 Hz,
1 H, 7.42 (t, J = 7.1 Hz, 720(t J:76Hz,1H), 7.12 (t, J =7.4
Hz, 1 H), 6.78 (t, J = 7.7 H&, | H), 641(dHJ =8.1Hz, 1 H, 4.40 (t, J =
6.6 Hz, 2H), 25 3.22 (s 3. 13 . (t, BHz, 2H), 1.83 (m 2H).
3-yl)-4-[1-(3-pyridinyl)-1

ES-M5 mz 478 (MH). Ex 363(1 H i ndago
Hindol -3-ylj-1 H pyr ~
(0.22 g, 0.8 mol) an

30 The ester Conpound 1c
57 nmmol ) were conbi ned
indry THE (5 nml-) under gonyand cool e | ce bath as 1 M potassi um
t-butoxide in THE (2.9 nmF mmol ) was stirring over a 5 mn
period. After 40 min, th rBlac was qu an ice 113 0 8 JUN 2005

WO 02/ 46183 PCT/ USO / 47689 batHh, 12 N HCl rp,@ 24 ol ) was slowy added

over a 5 mn period. Th Iotind s stigdfofiqd 138 nMi n and then made basic
to slightly basic by adglotl on oﬁ%ﬁl NaCH ang extracted with Et OAc. The

organi c | ayers were conbi ned

IUsing the procedure of Example 34 and the appropriate reagents and starting
materials known tc those skilled in the art, other compounds of the present .

invention may be prepared including, but not limited to:

(9))

Cpd Name ES-MS m/z
(MH")
116  3-[4-(1-benzo[blthien-3-yl-1H-indol-3-yl)-2,5-dihydro-2,5- 547
dioxo-1H-pyrrol-3-yl]-1H-indazole-1-propanoic acid methyl
ester
Example 35

3-[1-(3-methoxypropyl)-1H-indazol-3-y{]-4-[1-(3-pyridinyl)-1 H—indol-3-yl]—1 H-
pyrrole-2,5-dione (Compound 117)

10 Following the procedure for converting Compound 1e to Compound 1f, the
indazole amide Compound 1e (0.31 g, 17.8 mmol) was treated with 1-bromo-3-
methoxypropane (0.3 g, 19.6 mmol) in the presence of 95% NaH (0.05 g, 19.6
mmol) in DMF (50 mL) at 0 °C for 20 min and then warmed to 60 °C for 2 h.
The mixture was cooled down to rt. Water was added and the aqueous

15 solution was extracted with EtOAc several times. The organic layers were
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and wash with saturated NaHCO3 and brine, then dried (Na2SO4) and 5
evaporated in vacuo to a flaky solid. The solid was purified by flash col um
chromat ography (96:6:0.66 DCM MeOH: NHAOH) to afford Conpound 118 (T8 Jiw2005
30% as an orange flaky solid. Conpound 118 was dissolved in excess dilute

HCl, then and Iyoph| lized to give the hydrochlori 7cgh H NVR
( CD30D) nggzﬁﬂq 8.88 (m 2H). 8.35 (s, 'l H), pgn?g,hh ) . 7.59

(m 3H), 10 7.37(t,J= 6 9Hz,v1H),7.19(t,3:7.9Hz,1H),7.05(t J=7.8

Hz, 1H) , 6, 78(éombided ard Svddned With)brine, #&n(d]h,ed\INang@ drlzi evbpblbatedES*r MS m z 406
(M H+). Usi n t he procem1 e |of Exa &?ﬁnd the OEI’I ate reagents and
starting aé:,upépgn &Y W%B'ér ‘?i’h{'ﬂ'éc AtRYFRPY compounds  of

t he present b‘émuenbwmelmr\x o e@aﬁsfaaaﬁwﬁlb ind2@blel drfiideed to: {;pd
Name ES VB g (M) PRORD %ro;kwn ©

3-(1-( benzo[@]alcm @fnCQWDUflCI’-IJf (622 9373%)-- 4H NMR (GRaGkbE 789(d) J=843 Hz,

H- | d |
 Prcor - 5 y1 7RG 2T o2, Y AN B b8y S e e 447
H pyrr ol e- 2, G68iHmeH(),Coa a2 9B.B00 JEA. m)wm@ﬂ, Be28(spBEYE. €6 0h, BXanpl e 4,

usi ng 6-ch|o i.ndol e . | ace of 5-chloroindole, 6-chloroindole (10.5 g,
0. 069 nol e) ‘ig‘g"@gﬁ?/ﬁlzﬁgéw& ether (150 nlL) was cooled in an ice bath and

treated dropwise with oxalyl chloride (9.2 g, 0.072 nole) while stirring
under argon._The resulting yellow slurr

d Cf h th
cool ed to - 6Eheestahir@aIPOHRA &R Q@%x}w@s%{héﬁwt%yawﬁééw Ehgn

col.d m x{yr eamer 0 3. Mﬁ}nGI?_We?@coﬁ]B?t@dtnh@rymef'(‘@ ﬁw@ﬁde%ﬂg@mdt 0O warmto
rt and was stlrredfor 4 he resutln%ysus ensi on yeIIowsolld was

filtered andcadied B igewadhad 1) Retassivart- in-Tof éfij"‘tLo"ngfW‘@' avas
6-chl oroi ”doﬁcfdegi% Wé%ﬁﬁ%%@e@é‘@'n‘?ﬁﬂﬁ%g PE@' . tﬁé?e%t% wadhe crude

product was use urt er purifrcation. 114 08 JUN
2005 WO 02/ me@mramis@lbalWG’BQNFFchDII(Bmlng%mmqbr\mduwa aﬁde@@zleplaé 7, a

e, o 96 Gl o5 AL I S 675 B BB B Bl S
under ar gbn lbm‘c Ehy IaddlhordoéBNmtmDH and extracted with EtOAc. The organic Iayers
were combined and washead with saturated NaHCOs; and brine, then dried

f NaZSO‘;) and evaporated in vacuo to a flaky solid. The solid was purified by
flash column chromatography (96:4:0.4; DCM:MeOH:NH,OH) to afford
Compound 117 (70 mg. 36%) as an orange flaky solid. Compound 117 was
dissolved in excess dilute HCI, then frozen and Iyophilized to give the -
hydrochloride salt. "H NMR (CD3OD) & 9.31 (s, 1H), 8.90 (m, 2H), 8.36 (s, 1H),
8.24 (m, 1H), 7.73 (d, J = 8.2 Hz, 1H), 7.64 (d, J= 8.4 Hz, 1H), 7.59 (d, J = 8.5
Hz, 1H), 7.42 (t, J=7.1 Hz, 1H), 7.20 (t, J= 7.6 Hz, 1H), 712 (t, J = 7.4 Hz,
1H), 8.78 (t, J = 7.7 Hz, 1H), 6.41 (d, d = 8.1 Hz, 1H), 4.40 (t, J = 6.6 Hz, 2H),
25  3.22(s, 3H), 3.13(t, J = 5.9 Hz, 2H), 1.83 (m, 2H). ES-MS m/z 478 (MH").

N
(e

Example 36
3-(1H-indazol-3-yl)-4-[1-(3-pyridinyl)-1H-indol-3-yl}-1H-pyrrole-2,5-dione
(Compound 118)
30 The ester Compound 1¢ (0.22 g, 0.8 mmol) and amide Compound 1e (0.1 g,
0.57 mmol) were combined in dry THF (5 mL) under argon and cooled in an ice
bath as 1M potassium t-butoxide in THF (2.9 mL, 2.9 mmol) was added with

stirring over a 5 min period. After 40 min, the reaction was quenched in an ice
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5 (9.8 g, 0.063 nole) was then added dropwi se and stirring continued at
25-30 C overnight. The reaction m xture was then diluted with ether (1 L)
and partitioned with water (100 nmL). The organic |ayer was separ atled jignhais
the aqueous |ayer extracted with ether (100 nL). The conbi ned organic

| ayers weggowashed wth brine, then dried over anhydroustag@imggsul fate and
10 concentrated in vacuo to give a N- et hyl substituted 6-chl oroi ndol e nethyl
ester anal og of Conpound 7a (3.5 10099 as a white solid. The solid was

used in t hebc”ﬁex*xZ L&thé%l (#i oA st mﬁlﬂ‘)t‘ﬁf’rlfr slgwiyi gddedtavena SAnim Barigee Tgre Corrpound
| f (see Examp )@Jré)ﬂnha(sjs%ﬁreﬁgor % ﬁﬁn H'H@ Hen%gdé B'ﬁ?lc %?slﬁh% Eicﬁg%ﬁggﬁ% ) vas

6- chl or oi ndol e net ester ny,

stirred in a@ffiN:%ia@étt andmxtmct@d y&timEt@henTae Drgﬂml%l@wltsnmfe@brrm%m um

t - but oxi de ( i under argon.
The m xture %%nggﬁ W@éyﬂ \élgil\laa T?%{ng ﬁ?aerﬂmeltde(r[\{asépﬁ rQ)gcool ed in an
i ce bat h andewwperatde th vaduo tocarfmmsbad ethdypolidosdd purifedan) ﬂhsh]coﬂilraﬁ m.). The

Sat urat ed soRl P GREATHOREE Bob GEPURCHEL GRF bt dfest strigre® (hhea wi e
brine, then @gi sh,PHebn RAVR kS sofdli BBpelLAGt ¢8R &Mhﬁ@k@@hé n vacuo to
gi ve an ora(r;q? gl ass. The ora&g glass was purified via reverse-phase HPLC

usi ng a gr ad¥ig Het, tta@%frge%a tveRnitized t@/%ﬁ@e hydershiariderfgito. dRMRA) to

Comound 90 (h50tg)® 3 3 R 2l oga 8Ty 1t 2o Pk ) 3%, 35 (s, 1

H, 7.7510d,7.37K) )= 897—& (15{ LH) (t, 7 =609 ¢, 1HMH)7.0F (tAD=(18 HEHH), B.ASBE(t, 1H),

(20, 6 ot (el S §7e g 1At o Dy “anal ol b

for C26H26CI N502.1.0 TFA-0.7 H2O 30 c 55.81: H, 4 75 N 11.62: F, 9.46,
H20, 2.09. Found 55. 4 4.5 11.48: E H2O 1.48. 115 0 8
JUN 2005 \/\69%1991{@1%@0%‘&#[%%@@ %é@dﬁi&a raprigde feagents 1 starting

4-[1-[3-(di n‘ﬁbfé)‘nbi%mrimhﬁb@we] skliled in the art, other compounds of the present

H i ndazo] - 3-yl ]-1, 5-di hydr o- 3(% -&%B%yridin,lw%{-ﬁl_

H i ndol - B yI‘]Y'V@JIII-OBy"F“FbP@ prepgeet 86 nH“tl'ﬁy'- € %@ni de conpound 1f (1.04 g,
4.0 mol) ane hawesson s reagent - (2,

bi s(4- met hoxyBflenyl ) - 1, 3- di t hi a- 2, 4- |rBﬁosphetane-2,4-disqui%%ﬁﬁ,??%? 9,
2.4 - o

104  3-(1-(benzo[blthien-3-yl-1H-indol-3-y1)-4-(1H-indazol-3-yl)- 461
1H-pyrrole-2,5-dione

Example 37
3-(6-chloro-1-ethyl-1H-indol-3-yl)-4-[1-[3-(dimethylamino)propyl}- 1 H-indazol-3-
yi]-1H-pyrrole-2,5-dione (Compound 90)

20  Following the procedure of Example 4, using 6-chloroindole in place of
5-chloroindole, 6-chloroindole (10.5 g, 0.069 mole) in a mixture with ether (150
mL) was cooled in an ice bath and treated dropwise with oxalyl chloride (9.2 g,
0.072 mole) while stirring under argon. The resulting yellow siurry was stirred
at 5 °C for 4 h then cooled to -85 °C. Anhydrous methanol (25 mL) was added

25 dropwise to the cold mixture over a 30 min period, then the mixture was
allowed to warm to rt and was stirred for 4 h. The resulting suspension of
yellow solid was filtered and the solid washed with ether and air-dried to give a
B-chloroindole methyl ester analog of Compound 4b (15.8 g). The crude

product was used in the next step without further purification.
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mml ) in dioxane (20 nL) was stirred at rt for 40 h. Additional Lawesson's
reagent (0.97 g, 2.4 mmol) was added and the m xture was stirred for another
3 h. The reaction was evaporated to an oil and purified by flash c@lusun 2005
chromat ogr aphy (Et OAc: MeOH: NHAOH; 40:8:1) to give a thioam de Conmpound 10
38a (0.98 Wo089%%3 as a white solid. ESSMsS mz 277 (M, 'kMNREi14E 3) 6 7.73
(d, J =82 H, 1 H, 745 (m 2H), 7.17 (m 1 H, 4.48 (s, 2H), 4.42 (dd, J
= 6.8, 6.8 Hz, 2H), 2.24 (m 2H), 2.20 (s, 6H), 2.06 (m 2H). Follow ng the
procedure of Exarrple 1, the ester Conpound 1c (1.1 g, 3.90 15 nmol) and the

hi id d Q. i
oo e U, 5% 8000 BT BB ot lpdlf Pot et o
i hi omal ei m C&té}o(mgn@o%bmﬁs) awd esbiun aagrnbtateys gpd) 0d6(nﬂol@)5ng) Conpound

38b was dissolved in_ THE % and ethanol (20 nL) and Raney nickel (20
g) was addecPMydpuis PYRs( a[f‘lt)é'?’a%térFﬁ%S‘lq Fs%‘”%rtar'ig%ﬂ fRardt, logRgtheRe 20

m xture vsaslgat I'&865 Mol m&@ﬁren?»éad@waro&nge%ﬁbl&.hﬁ.ﬁtamnl?@ocﬁréeﬁsoand

evapor at ed cuo to afford Conpound 125 as a orange sol i d.
Conpound 125°®\a\serplghthbel rwtrbhaslhtuoe)mmr\mmblm wgin atitey (1 LDaM MeOH: NH40H,;

80:8:1) t ff 8% th di | ved i
Squeous Ha Parhsher Wb BReR IO BE The sldurElader i Sapatales ARG Do R ¢
(1IC—]I)VBO)7 ?28(7@L(f!éusjayerbxﬂ'abiéd witH) eth&. @00 (ld, The%olnkﬁnedlo@ahkt Iayehi); (7d33 Sm
S =
7.1, 7.4 Hz wqrep‘yasr@dll\gltré grnnq%n dﬂegg\ge( @nﬁ%usgogy&wé anrgS 6.8 Hz,

2H), 2. 28, (MorebhicaRd2A vhsuo @%vea N2 tH n&ub%,ﬁutedléﬁ:h%r&né&%l rR&Q esY&P 02/ 46183
PCT/11S01/47689 S Lawesson's Reagent NH2 1c, t-BuOK N If | 38b THE 38a
Me2N H H O apadpagypiNCompound 7a (3.5 g, 100%) as a white solid. The solid was used in

the next step without further purification.

A mixture of Compound 1f (see Example 1) (170 mg, 0.65 mmol) and the
13 N-ethyl substituted 6-chloroindole methyl ester (207 mg, 0.78 mmol) in
anhydrous THF (6 ml.) was stirred in an ice bath under argon. Then a 1N
solution of potassium t-butoxide (2.6 mL) in THF was added dropwise while
stirring under argon. The mixture was stirred for an additional 2.5 h at +t, then
cooled in an ice bath and quenched with concentrated kydrochloric acid (1.5
20 mlL). The mixture was stirred for 15 min then partitioned with a chleroform and
saturated sodium bicarbonate solution. The chloroform layer was washed with
prine, then dried over anhydrous sodium suifate and concentrated in vacuo-to
give an orange glass. The orange glass was purified via reverse-phase HPLC
using a gradient of 30%-90% acetonitrile/water (containing 0.2% TFA) to elute
the product as a TFA salt. The salt was freeze-dried to give Compound 90 (45
mg) as a fluffy orange solid. HNMR (DMSO-ds) 8 8.25 (s, 1H), 7.75 (d, 1H),
7.70 (s, 1H), 7.60 (d, 1H), 7.40 (t, 1H), 7.15 (t, 1H), 6.75 (d, 1H), 6.25 (d, 1H),
4.45 (t, 2H), 4.30 (q, 2H), 3.05 (m, 2H), 2.70 (2s, 6H), 2.00 (m, 2H), 1.35 (t,
3H). ES-MS m/z 476 (MH"). Anal. Calc'd. for CasHasCINsOg+1.0 TFAQ.7 H,O:
30 C,55.81;H,4.75; N, 11.62; F, 9.46, H,0, 2.09. Found: C, 55.40; H, 4.51; N,
11.48; F, 9.66; H20, 1.48.

bo
G
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Raney Nickel \ 7% ' N NNNN 38 ° N NWw2 N NWe2 Conpound 125 Exanple 39
As a specific enbodi nent of an oral conposition, 100 ng of Conpound 14 is 5
fornmulated with sufficient finely divided | actose to provide a tot8&f JANQ005t
of 580 to 590 ng to fill a size O hard gel capsule. Biological Experinental
Exanpl es TRe oiidikd ty of the conmpounds to treat kinase orpchiedrhisgase
medi-ated disorders 10 (in particular, kinases selected from protein kinase
C and gl ycogen synt hase ki nase- 3; and nore particularly, kinases sel ected
fromprotein kinase C a, protein ki Bxaepleds. | |, prote| n kinase Cy or

gl ycogen synt _ 1 S

procedures. @p ﬁﬁﬂéﬁ% dﬁ' ?ﬁi’geé?&%@éﬁoﬁgﬂﬁg % ﬁtﬂ Q%H(%%ﬁ)pounds
wer e eval uat ed for PKC detiadbl3-yi Ql—kqsyrnglfnrﬂa @uengdundal2s)he substrate. The
PKC i sof orns 3- ded eaction m xture that contained
20 mV HEPES, chepﬁ(g‘vde4§0m9§‘d¥%ﬂf‘éztgz &/ﬁ&é%ﬁv"f ﬁ%ﬂszt?a@@ﬁ@ 400 g/ nL
phOSphatlﬁylﬁi%(?Lﬂﬁ@ﬁho&? plGEH 19%&%&;@1&3@%@@ bhe@PeM Alidulilie) 00lg7 g, 84JUN 2005
WO 02/ 46183 PCT/ 1JSOL1/ 476 33P) ATP and 200 /g%thn@hl stone i11. The

reaction \/\/asmm%)tjbéﬂ@@”ﬁdizoiﬁ— Wﬁ%stﬁfedfﬁj@ foRAg ¢t | § bawesseNfat ed by TCA

precipitatio i t B shed in
75 mM phosph%r gﬁagrgzt%n%gtnﬁgm W%ldgg?l \g)'lattﬁé (larﬂgﬁfel W?%gﬁ%ﬁoy\gﬁgthw

scintillati 031hcth\ﬁtreagttorBWErabV@pora‘@ldda@ntQﬂ@rtﬂ iriligiddwliflagbtcolinry in t he
T Shone Dased AR LEBAT AN A1 R1o AR G3EN ALLNRSCORBUDAS o L0

present 1 nvention
10 38a(0.98 g, 89%) as a white solid. ES-MS m/z 277 (M*). "H NMR (CDCl3)
$7.73 (d, J = 8.2 Hz, 1H), 7.45 (m, 2H), 7.17 (m, 1H), 4.48 (s, 2H), 4.42 (dd, J

= 6.8, 6.8 Hz, 2H), 2.24 (m, 2H), 2.20 (s, 6H), 2.06 (m, 2H).

irollowing the procedure of Example 1, the ester Compound 1c (1.1 g, 3.90:

15 mfnol) and the thioamide Compound 38a (0.90 g, 3.26 mmcl) were combined
with 1M potassium t-butoxide in THF (12.8 mL, 12.8 mmol) in THF (30 mL) o
afford a thiomaleimide Compound 38b as a red-orange flaky solid (1.95 g). -
Compound 38b was dissolved in THF {50 mL) and ethanol (20 mL) and Raney
nickel (20 g) was added in portions, after washing first with ethanol, and the

20  mixture was stirred for another 30 min. The solution was decanted and
evaporated in vacuo to afford Compound 125 as a light orange solid.
Compound 125 was purified by flash column chromatography
(DCM:MeOH:NH4OH; 80:8:1) to afford a light orange solid (0.28 g, 18%) that
was dissolved in agueous HCI, then frozen and lyophilized. ES-MS m/z 477

25 (MY). "H NMR (DMSO) 6 8.76 (d, J = 1.4 Hz, 1H), 8.61 (dd, J = 1.5, 4.9 Hz,
1H), 7.83 (m, 1H), 7.72 (s, 1H), 7.48 (m, 3H), 7.15 (m, 3H), 6.90 (m, 2H), 6.76
(dd, J=7.1, 7.4 Hz, 1H), 6.43 (s, 1H), 4.68 (s, 2H), 4.45 (dd, J = 6.8, 6.8 Hz,
2H), 2.23 (m, 2H), 2.20 (s, 6H), 2.04 (m, 2H).
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PKC Activity (1C50 M Hi stone Based Assay) Cpd Beta Il Al pha Gamma 1 0. 014
0.052 0.058 3 0.023 0.248 0.323 6 0.013 0.105 0.129 9 0.008 0.141 0.262
12 0.007 0.124 0.213 13 0.004 0.0°11 0.045 14 0.005 0.057 0.115 085jUH. 0¥9
1.228 3.354 16 0.015 0.290 0.253 19 0.004 0.0! 1 0.047 22 0.006 0.043
0.090 23w Pbfki§ 546 0.188 24 0.029 0.200 1.290 31 O0.Kwd1/iR6 0. 091 34
0.009 0.205 0.665 45 0.010 0.071 0.168 46 0.005 0.308 0.123 60 0.037
0.611 0.713 64 0.013 0.101 0.215 67 0.016 1.483 0.650 68 0.011 0.217
0.426 69 0.014 0.250 0.550 70 0.018 8.259 0.342 118 0 8 JUN 2005 WO
(12/ 46183 PCTI US01/ 47688wg&ssan'©9)10 O. N%l?S 77 0.046 0.354 0.890 78
0.016 0.940 0.530 79 ®Redg2En0. 0 dctBu@K328 0.512 84 0.057

0. 358 0.206 1f 38b

74

THF

Raney-
O Nickel O
VN
"o o
L L
SN NMe, SN NMe,

Compound 125

Example 39

As a specific embediment of an oral composition, 100 mg of Compotnd 14 is
5 formuiated with sufficient finely divided lactose fo provide a total amnunt of 580

to 590 mg to fill a size O hard gel capsule.

Biological Experimental Examples

The utility of the compounds to treat kinase or dual-kinase mediated disorders
10 (in particular, kinases selected from protein kinase C and glycogen synthase

kilnase-3; and, more particularly, kinases selected from protein kinase C «, -

protein kinase C B-II, protein kinase C y or glycogen synthase kinase-3f) was

determined using the following procedures.

15 Example 1
Protein Kinase C Histone-Based Assay

Compounds were evaluated for PKC selectivity using histone [l as the
substrate. The PKC isoforms «, B-II or y were added to a reaction mixture that
contained 20 mM HEPES, (pH 7.4), 940 uM CaCl,, 10 mM MgCl,, 1 mM

20 EGTA. 100 pg/mL phosphatidylserine, 20 pg/mL diacylglycerol, 30 pM ATP, 1
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85 0.044 0.477 0.511 88 0.038 0.422 0.232 94 0.011 0.306 0.411 101 0.019
0.080 0.134 1 103 0.020 0.189 0.161 107 0.009 0.098 0,018 109 0.005 0.032
0.231 114 0.004 0.047 0.038 117 0.034 - -- 123 0.026 - -- 125 0. QUbJON 28D
-- Exanple 2 dycogen Synt hase Kinase-3 Assay Conpounds were tested for the
ability towpnbifks reconbinant rabbit GSK-3~ 5 protein psSioeilihgef ol | owi ng
protocol. The test conpound was added to a reaction m xture containing
Protei n phosphatase inhibitor-2 (PPI-2) (Cathiochenm) (45 ng), rabbit

GSK- 3(3 pr ot gCin*PNeTiP Engl 200d:gRinb| dishe (I0. Tie rastios waa b BARINBP101 LLG ) in
50 MM Tris-HCl (pH 8.Q), 10 nmM MyCl 2 .1 % BSA 1 nM DIT and. 100 pM Sodi um
Vanadat e. Th'@'r?étﬁouge%ﬁ@é:%?'é%\‘i’?[fdtefrﬁp‘a%fil@o%ﬁgrﬂf?@?@tonﬁ@ FROLUNG B
phosphoryl atywoatRén PBE filiBls: FilRroWwRird waBHed RETs MM phBsHRBcIdahd he €act i on
was precipitated using 10 % TCA. The precipitated protein was collected on
filter plat é@d(qwil\{'tbfwaééﬂﬁ@b’quiﬁﬁﬁﬁ'@flpnmﬂﬁﬁﬂ%re subsequent |y washed.
Finally, &dhe radioactivity was quantified using a TopCount Scintillation
Count er (Packard). GSK-3 inhibitory conpounds 15 resulted in |ess

phosphoryl at ed PHlabe dstowhtie biologital activity oathiei igtose asdd assaytes ICso
precipitated protejn.. Staurosporine or Val ate, known i.nhibitors of
Gok-3(3, | 116eibliposairsenpye Fampey ) PRFIPEREYROE used as a
positive control for screening. Tabl eT?znghOWS t he bi ol ogical activity in the

GSK- 3(3 assay as | C50 val ues for ﬁ,r"esent ative conpounds of the

present invention. 5 TaBK& éc@(élt\éz des i listone Based Assasb M)

Cpd Beta Il Alpha Gamma
1 0.014 0.052 0.058
3 0.023 0.248 0.323
6 0.013 0.105 0.129
g9 0.008 0.141 0.262

12 0.007 0.124 0.213
13 0.004 - 0.0711 0.045
14 0.005 0.057 0.115
15 0.02¢ 1.228 3.354
16 0.015 0.290 0.253
19 0.004 0.011 0.047
22 0.006 0.043 0.020
23 0.054 0.546 0.188
24 0.029 0.200 1.290
31 0.015 0.106 0.091
34 0.009 0.205 0.665
45 0.010 0.071 0.168
46 0.005 0.308 0.123
60 0.037 0.611 0.713
64 0.013 0.101 0.215
67 0.016 1.483 0.650
68 0.011 0.217 0.426
69 0.014 0.250 0.550
70 0.018 0.259 0.342
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Cpd GSK-3(3 Cpd GSK-3(3 1 0.090 80 0.051 3 0.049 86 0.130 4 0.270 90
0.096 6 0.048 94 0.058 32 0.510 95 0.060 33 0.070 98 0.015 43 0.034 '102
0.2'"10 46 0.010 - 105 0.073 48 0.090 106 0.033 68 0.096 107 0.82® [@92005
0.018 1110 0.075 74 0.014 111 0.040 75 0.033 112 0.115 76 0.085 114 . 155
77 0.043 1lp 9«H3p 78 0.041 117 0.070 79 0.014 118 0. 2B ydfiArdsesul ts from
the foregoing indicate that a conpound of the present invention would be
expected to be useful in treating or aneliorating a kinase or 10

dual - ki nase nedi at ed di sor defs. Wtj be t hep Py egoi mg7speci ficati on teaches the
principles of the present| 120 0 8 JUN 2005 WO 02/ 46183 PCTYUS01/ 37689
I nvention, wth exanples r Vi dedP-$8 t hd3 f?ﬁjrpos% ! illustration, it will
be wunderstood that the p a(‘?tgl ce ®f1d he h.omenti opssmconpasses all of the
usual variations, adaptafions and/or nodifications as|cone within the scope
of the following claims and% heitO¥qui VaPEnts. 8081 b 8 JUN 2005 WO
02/ 46183 PCT/ TYSO /47639 | W4AT | § Al ME33SS: 0.512

84 0.057 0.358 0.206

85 0.044 0.477 0.511

88 0.038 0.422 0.232

94 0.011 0.306 0.411

101 0.019  0.080  0.134

103 - 0.020 0.182 0.161

107 0.009 0.098 0.018

109 0.005 0.032 . 0.231

114 0.004 0.047 0.038

117 0.034 -- --

123 0.026 --

125 0.005 0.339 -

Example 2
Glycogen Synthase Kinase-3 Assay

Compounds were tested for the ability to inhibit recombinant rabbit GSK-38

5 protein using the following protocol. The test compound was added to a
reaction mixture containing Protein phosphatase inhibitor-2 (PPI-2)
(Calbiochem) (45 ng), rabbit GSK-3B protein (New England Biolabs) (0.75
units) and ¥*P-ATP (1 uCi) in 50 mM Tris-HC! (pH 8.0), 10 mM MgCl,, 0.1%
BSA, 1t mM DTT and 100 pM Sodium Vanadate. The mixture was reacted for

10 90 minutes at 30°C to allow phosphorylation of the PPI-2 protein and then the
protein in the reaction was precipitated using 10 % TCA. The precipitated
protein was collected on filter plates (MultiScreen-DV/Millipore), which were
subseguently washed. Finally, the radioactivity was quantified using a
TopCount Scintillation Counter (Packard). GSK-3 inhibitory compounds

15 resulted in less phosphorylated PPI-2 and thus a lower radioactive signal in the

precipitated protein. Staurosporine or Valproate, known inhibitors of GSK-38,
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1. A conpound of Formula (I1): H NZRA R XMR2N Rl Formula (I) wherein
5 Rl and R 2 are independently selected fromthe group consisting of:
hydr ogen, C1-8al kyl, C2-8al kenyl, CZaal kynyl {wherein al kyl, al ken@I§ #MN005
al kynyl are optionally substituted with one to two substituents
i ndependenyyby.s6kected fromthe group consisting of -O g&yshhabdy! .
-O(C1-8)all:yl-OH, 10 -O (G -8)alkyl-0O(C1-8)al kyl, -O(Cl-e)al kyl -NH2,
-0 (Cl-8)al kyl -NH(Cl-a)ai kyl, -O(G-a)alkyl-N (G -a)alkyl]2,

- O ( Cl1- 3) al kyrbreS1geGlael abkiile conte! (@i scegendiky | - S02- (C1- a) ai kyl ,

-0 (C1.8)al kyl -S@2-N H2, -0 (C1l.8)al kyl -S®2-NH(C1.a)al kyl,
-0 (C1-B)al kyl - SOZ-N[(C1-8)aikyI]2 -OC(OH -0CO-(C1- 8)alkyi
-0 C( O - NH2, - O K4Ble BhoWh-the &l |Gallabt|vn?uﬁ:ﬂ@ G@K(ﬂa@a@t'ééwb]s@values
-0 (G B)alkyl C(OH -0O(Cl. 8)alky Cl-8)al kyl, -0O (Cl-e)al kyl - CO2H,
- O ( Cl- e) al kiuM)BpUePceeg ataoealqawoundsd rgFeNthNEntp) - NH2,
-O(Cl.8)alkyl-C(O-NH(CL_a)al kyl, -O(G8)alkyl-C(O)- N[(CI_e)aIkyI]Z,
-C(OH, -TO-(Cl-s)alkyl, -CRH, -Claple®(C, -8)alkyl, -C(O -NH2,
-C(NH) - NH2, - (O - NH- ( Cl- 8) ald8H-3p 26sagtivily (ICko 8Vl kyl ]2, - SH,
-S-(G-a)alkyl, -S- (¢t PRy =2 (Ct18) al kyl T ——=S-(CL=8)aikyl - O (C1-8) al kyl,
-s-(C1%) al kyl - O (C1-§) Fﬁ@ oSk @L Cl- 8) al hyFP%(c¢-Sg‘§'§¢k/| - NH2,
-S-(C1-8)al kyl - O ( C1+4 e)alkyT - N Hy 68t &) al kyl, 0.05
-S-(C1-8)al kyl -O- (Cl4e) al kyl - N[ (C1. 8)jal kyl ] 2, -Bg-(Cl.B)a1 kyl - NH ( C1- 8) al kyl ,
-S02- (C1. 8) al kyl, -S02-Ng2, -SO02psdH+ (CL-8)al kylge - SO2p.Mpg C1} 8) alkyl ]2, am no
25 (substituted withjtwo substituentd independently selected fromthe group
122 0 8 JUN 2005 WD{02/ 46183 PTITASOI / 47689 |c@tsi sti ago9df hydr ogen,
C, -8al kyl, C2 8al kenyl, C2.8al ka/nxl , 1-(Cl_e)al kg/l - OH,
6 .048 . 4 0.058
32 0.510 95 0.060
33 0.070 98 0.015
43 0.034 102 0210
46 0.010 - 105 0.073
43 0.090 - 106 0.033
68 0.096 107 0.820
69 0.018 110 0.075
74 0.014 L 111 0.040
75 0.033 112 0.115
76 0.085 114 0.155
77 0.043 115 0.055
78 0.041 117 0.070
79 0.014 118 0.200

The results from the foregoing indicate that a compound of the present
invention would be expected to be useful in treating or ameliorating a kinase or

10 dual-kinase mediated disorder.

While the foregoing specification teaches the principles of the present
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-(C1-8)al kyl-O(Cl_a)al kyl, -(C1.8)al kyl-NH2, -(Cl1l-8)alkyl-NH(C,.s)alkyl,
-(C, _e)al kyl -N (C1. a)alkyl]2 -(C1.8)al kyl-S-(C1.8)al kyl, -C(O-(C1.8)al kyl,
(0 -0 (Cl-8)al kyl, -C(O)-NH2, -C(O)-NH (CL. 8)alkyl, -C(O-N (CL. e)aawzomsz
5 -S02-(d _8)al kyl, -S02-NH2, -S02-NH(GCi.8)alkyl, - 502- N[ (C, _8)al ky[]

-C(N) - NH2, wysls@dpd aryl (CL. 8)al kyl (wherein aryl is optpepabdi@ybsti tut ed
wth one to three substituents independently selected fromthe group
consisting of halogen, Cl 8alkyl, C _8al koxy, am no (substituted with two
subst i t uent sinvertiare waid efnamﬁl@ﬂw@rogtd@dﬁordbﬁﬁumqsrag)fdhsﬁqunmgewl had Cl.sal kyl),

ﬁ§3pgxy??:| 085141%{&:6%9%& tﬁé? ati?%c@géwae’nlg@ﬂ?ﬂ)en)c&(@ a% 2%1?(&4% ul Qr oxg;(O

het er ocycl yl varmmy)hs am:t;bphmtoeusmdgdr mcédmlmtlenmahebmeomym the, scapy Iof smvd

het er oar yl fod %’qﬁﬁ%bsutm@dtwm one to three substituents

i ndependent I{9 g‘@ @H‘Sf FhEWYMBTE consi sting of C, _salkyl, CL.8al koxy,
am no (supstituted wnth two substituents selected from ;5 the group

consi sting of hydrogen and Cl.eal kyl), cyano, halo, (halo),-3(Cl.8)alkyl,
(hal 0) 1. 3(C1- 8) al koxy, hydroxy, hydroxy(Cl$)al kyl and nitro)},
-C(O-(C1.8)alkyl, -C(O-aryl, -C(O-0O0(Cl e)alkyl, -C(O-.0Caryl.
-C(O-NH(CLl-8)al kyl, -C(O-NHaryl, -C(O-N(C1.8)al kyl]?2,

-502-(C,-a)al kyl, 20 -S2-aryl, aryl and heteroaryl {wherein aryl and
heteroaryl are optionally substituted with one to three substituents

i ndependently selected fromthe group consisting of Cl-eal kyl, C2-eal kenyl,
C2-sal kynyl, Cil-aal koxy, -C(OH, -C(O-(C1.8)al kyl, -CO2H,
-C(O-0(C1.8)alkyl, -C(O-NH2, -C(NH)-NH2, -C(O-NH(C, _8)al kyl, 25
-C(O-N(C, _8)alkyl]2, -SH, -S(Ci1.8)alkyl, -S02-(d -8)al kyl, -S02-NH2,
-SO2-NH- (Cl-e)al kyl, -S02-N (Cl_a)al kyl]2, am no (substituted with two
substituents independently selected fromthe group consisting of hydrogen,
Cl-eal kyl, C2.8al kenyl, C2_eal kynyl, -(CLl.8)al kyl-NH2, -C(O-(C1.8)al kyl,
-C(O-0(C1-8)alkyl, -C(O-NH, -C(O-NH(Cl e)alkyl, -C(O-N(CL.a)al kyl]2,
30 -S02-(C1-8)al kyl, -SO2-NH2, -S02-NH (d -a)al kyl, -S02-N (C _8)al kyl]2 and
-C(NH)-NH2), am no-(Cl-8)al kyl- (wherein amno is substituted with two 123
0 8 JUN 2005 WD 02/46183 PCT/USQO /47689 substituents independently sel ected
fromthe group consisting of hydrogen,
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C _eal kyl, C2-8al kenyl, C2_8al kynyl, -(C, _8)alkyl-NH2, -C(O-(C, _s)alkyl,
-C(O-0(C -a)alkyl, -C(O-NH, -C(O-NH(C,.e)alkyl, -C(O-N(C, -8)al kyl]2,
-S02-(C, _8)al kyl, -S02-NH2, -SO2-NH (C, _e)al kyl, -SO2-N (d -8)al kyD]g2Jiand055
-C(NH)-NH2), cyano, halo, (halo)l 3(C, _e)al kyl-, (halo), 3(C, -8)al koxy-,
hydr oxy, hydhoxymé, -8)al kyl, nitro, aryl, -(C _8)alkyl -apytuschat@s oaryl and
-(C,.B)al kyl-h eteroa ryl}; with the proviso that if R2 is selected from
the group consisting of hydrogen, unsubstituted Cl_7al kyl and
-(C -7)alkyl-(halo)1-3, then RL is selected fromthe 10 group consisting of
ot her than Ign LQM%@“ yl, aryl (limted to phenyl unsubstituted or
substituted ng o,' re substituents selected fromthe group
consi sting of halrocompsutsbf Foineda @).. 7al kyl , hydroxy, unsubstituted
C, - 7al koxy, (halo)1l-3(C1_7)alkyl, nitro, unsubstituted am no and cyano),
-(C _7)al kyl-aryl (wherein aryl isJim¢tked to phenyl unsubstituted or 15
substituted with one or nore substitug gsetected fromthe group
consi sting of halo, unsubstituted C, . 7% | , hydroxy, Cl-7al koxy,
(hal 0)1-3(C1.7)al kyl, nitro, u [ el am ng nngyano),
-(C1_7)al kyl (C, -7)al koxy, R Ky X /) al kyl - (hal o) 1_3,
-(C, _7)al kyl -am no (wherein an h two substituents 20
i ndependently sel ected from tRe : ¢ hydr ogen and
C, _7alkyl), -(C, -7)al kyl -ami no(C, _7Nal kyl_amho,
-C, . 7al kyl -NH-C(O - (C1-7)al kyl , -CI1 7al kyl - NH- SQ2- (C, _7) al kyl,
-(C -,)alkyl-SH, -(Cil-7)alkyl-S-(C7)alkyl, -(C, _7)alkyl-S®2-(C, _7)alkyl,
-(C _7)alkyl-OC(O-(C,.7)al kyl, -(Crerds ky!l -C(N), -(C, .7)alkyl-C(NH)-NH2,
-(C _7)alkyl -C®2H, -(C _7)alkyl-C(O-0O(C, _7)alkyl, 25
-(C1l_7) al kylwlggrein- NH2, , - (CH2) a6- heterocyclyl, -(CH2)2.6-T-C(V)-Z (wherein
T is NH:V4s ad 7 ] \QB:'%F ' ' dtuted with two
substi t uent sRi%rgjeﬁe%remdﬁgé@%}gﬁse %oﬁ]m?k%e@g?dgép@g‘g%gb Pf'ng of hydrogen
and C, - 7al kyhydyege®0 X is selected fromthe group consisting of N and CR5;
124 0 8 JUN 200 02/ 46183 PCT/ USO1/ - 17 and R4 are independently
sel ected from&® "ggd’aﬁ(e%lngﬁé?l%ygwhﬂﬁﬂ}ﬁgzr?ﬁerdl agd Yy #9- aal kenyl |
C2_3al kynyl, Cl- Yibsti s v ' l: s by sclect
00 (L ) S g gy n %("XNQPf?’ﬁ&%ﬂ?g?‘%%’é%é-'&%f?eﬁ%ﬁ*;ya?ck@??d

from the group consisting of -0O-(C.g)alkyl, -O-(C4.g)alkyi-OH,

10 -0-(C1.g)alkyl-O-(Cq.g)alkyl, -O-(Cyg)alkyl-NHa, -O-(C4.g)alkyl-NH-(C_g)aikyl,
-O-(C1.g)alkyl-N[(C.s)alkyl]z, -O-(C1.g)alkyl-S-(C1.g)alkyl,
-0-(C1.g)alkyl-SO2-(C1g)alkyl, -O-(C4.g)alkyl-SO2-NHo,
-0-(C1g)alkyl-SO2-NH-(Cy.g)alkyl, -O-(C1.g)alkyl-SO2-N[(C+.g)alkyi]z,
-O-C(O)H, -O-C(O)-(C1.g)alkyl, -O-C(O)-NH, -O-C(O)-NH-(C,.5)altkyl,

15 | -O-C(O‘)-N[(C1-a)alkyl]2, -0-(C1g)alkyl-C(O)H, -O-(C1.g)alkyl-C(O)-(C1-g)alkyl,
-0-(C1.g)alkyl-CO2H, -O-(C1.g)alkyl-C(O)-O-(C1.g)alkyl,
-0-(C1.g)alkyl-C(O)-NH,, -O-(C.g)alkyl-C(O)-NH-(C1.g)alkyl, _
-0-(C1-8)alkyl-C(O)-N[(C1.g)alkyl]z, -C(O)H, -C(O)-(C1.s)alkyl, -COzH,
-G(0)-0O-(C+.g)alkyl, -C(O)-NH2, -C(NH)-NH,, -C(O)-NH-~(C+.g)alkyl,

20 -C(O)-N[(C1.g)alkyl]z, -SH, -S-(C1.g)alkyl, -S-(C1.g)alkyl-S-(C1.g)alkyl,
-S-(C1-g)alkyl-O-(C1.g)alkyl, -S-(C1.g)alkyl-O-(C4.s)alkyl-OH,
-S-(Ci-g)alkyl-O-(C4.g)alkyl-NHy, -S-(C1.g)alkyl-O-(C1.g)alkyl-NH-(C.g)alkyl,
-S-(C1.g)alkyl-O~(C1.g)alkyl-N[(C+.g)atkyl]», -S-(C1.5)alkyl-NH-(C,.g)alkyl,
-SO2-(C1.g)alkyl, -SO2-NHy, -SOx-NH-(C4.g)alkyl, -SO2-N[(C4.g)alkyl]z, amino

25 (substituted with two substituents independently selected from the group
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-C(O-N(Cl-a)al kyl]2, -SH, -S-(Cl-e)alkyl, -S02-(d.8)al kyl, -S02-NH2, 5
-S02-NH- (Cl1-8) al kyl , -S02-N (C1-8)al kyl]2, amno (substituted with two
substituents independently selected fromthe group consisting of hydy goemes
Cl- aal kyl, C2-8al kenyl, C2-8al kynyl, -(Cl-8)alkyl-NH2, -C(O-(Cl_a)alkyl,
-0 -0 (Gadahiky! ; -0 -NH2. -C(O-NH(CL. 8)al kyl, - Ce&huddilsbsko 8) al kyl ] 2,
X02- (CL. 8)al kyl, -S02-NH2, -S02-NH(C -8)alkyl, -S02-N(CL. 8)alkyl]2 and 10
- C(NH) - NH2) , ani no- ( Cl- 8)a|k | - (wherein anmino is substituted with two
substi t uent s i %@ﬁém@fthyy"%@ﬂe@n ek r emalfrnyy CosplkEansistiallgyldP?Hhy dr ogen,

Cl. 8al kyl k Cl_a)al kyl
“H -0 (CL-8) % 3Pt Q?W&@ 8%?@ ywc*(%?"‘fd%‘*%:i@aji 'RQN M- ctq@@ﬁ((maé? al kyl 12,
S02- ( C1. 8) al kyHC1.8)80@+NHL 1-5)a80H= NE¢1(e<)Ia..|k)d)Sachk1yd alkyls@zom[ (Jca)alaylal kyl]12 and 15

yoroxy. hydr oy ag R b LM e Gl O an

-(C 1-a) sa | kssegqm@r)mwwsozwamsmzaufaL Cm@e&ghdﬁé@i—h&(@ag)m g£d fromthe
group consi sti with the proviso that one of

n O—ZCG :
R TN TSN RS o By M Ay @Wélsgmgbawwt%wm oS,

hydrogen. hal ogihtd Beectuisifugs FBEnt AR e BURGREPHadBitho i 1

al kenyl and al JSMEB{J)% Q’)M@FRS/I @?%blkbfxyslélﬁﬁﬁb ‘(éﬂb%ﬂtu\féd Wit Ao bbdtirrsdibst i t uent s
i ndependent |y sel ec fromthe group consisting of am no (substituted with

two substit uent@ecteslfemh ErS @rroomcbhexsmgauphmar@ersémmm k) dyargs magnd
Cl- 8al kyl ), cyano, and heteroaryl} 30 aryl

and het aryL(’\ﬁl‘fBr épnBE\”SW ﬁ‘ﬂ)wé@e&)@h@w hé‘?ré’xbﬁthdﬁﬁ%\@ya Yt ut ed wit hf
fggbéogt %NZEO%EJ o)y 65 BAE5S @%}E}%fﬁ?%&be@i@ﬂ%‘w%@fﬁﬁ B ﬂgf °
et 50 i ) sy 2B 5 B, S

phar maceuti cal ioytheaza:ﬁmwbjwtsm:ldbpemdmrttlgcsfelecﬂad fidre tlce)gmpmﬂmei%tind; af m 1

wherein RL and R2 are |ndependentl sel ecte
Cu. galkyl C1-salkoxy, amino éubatltuted with two substituents selected from

-
C

the group consisting of hydrogen and C1-galkyl), cyano, halo,
(halo)1.3(Cy.g)alkyl, (halo)q.3(C1.g)alkoxy, hydroxy, hydroxy(Ci.s)alkyl and
nitro)},
-C(O)~(Cq.g)alkyt, -C(O)-aryl, -C(O)-0-(C+.g)alkyl, -C(O)-O-aryl.
-C(O)-NH-(C1.g)alkyl, -C(O)-NH-aryl, -C(O)-N[(C1.g)alkyl]z, -SO-(C1.s)alkyl,
20 -SOz-aryl,
aryi and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
one to three substituents independently selected from the group consisting
of Cy.galkyl, Cogalkenyl, C,galkynyl, Cqgalkoxy, -C(O)H, -C(O)-(C1.g)alkyl,
-COzH, -C(0)-0O-(C1.g)alkyl, -C(O)-NHz, -C(NH)-NH;, -C(O)-NH-(C4.g)alkyi,
25 -C(0)-N[(C1.g)alkyl]z, -SH, -S~(C1.g)alkyl, -SO2-(C1.g)alkyl, -SO2-NH,,
-S0,-NH-(C1.g)alkyl, -SO,-N[(C1.g)alkyl], amino (substituted with two
substituents independently selected from the group consisting of hydrogen,
Cigalkyl, Cagalkenyl, Ca.galkynyl, -(C1.g)alkyl-NHz, -C(O)-(C1.g)alkyl,
-C(0)-0O-(Cq.8)alkyl, -C(O)-NHa, -C(O)-NH-(C1.g)alkyl, -C(O)-N[(C1.)alkyl]2,
30 -S02-(C1-g)alkyt, -SO,-NHy, -SO2-NH-(C1.g)alkyl, -SO2-N[(C1.s)alkyl]}, and
-C(NH)-NH), amino-(C1.g)alkyl- (wherein amino is substituted with two
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fromthe group consisting of: hydrogen, 10 Cl.4alkyl, 1:2_ 4al kenyl,

C2- 4ai kynyl (wherein al kyl, al kenyl and al kynyl are optionally substituted
with one to two substituents independently selected fromthe groug§ JUN 2005
consisting of -O(Cl.a)al kyl, -O (Cl.4)al kyl - CH,

-0 ( Cl. 4) %(KXJ/I()QB( Cl. 4) al kyl , -O ( C1- 4) al kyl - NH2, PCT/USOI/47689
-O(Cl.4)al kyl -NH (Cl4.)al kyl, O (Cl-4)alkyl-N(Cl.4)al kyl]2

-0 (Cl-4)al kyl-S-(Cl-4)al kyl, O (G -4)al kyl -S02-(C1-4)al kyl, -O(Cl 4) al kyl
-S2-NH2, O (€bsh ht@md@@dﬁpﬁl( eeleated|fioph the group consisting of hydrogen

000 4?@'2”'. Sy el et TN G GrRE
(CL-4)al k1 -CTDBEMCABIEL DAL OO € )y L0 NS (bl 1 -

O

8 gl jg g: E);: ngg)c %grwaéb?g\h{’l rs’8 N(’iQ %}%2%1@ - )_g)ﬁdﬁ%?\?ﬁzm kyl ]2,
R 28 SR ot g

S
S-

CL. 4) al ky! hydr®ey(, 6dib)alCky)alkH, (o, Brell K@h.s)alkyBatyCherabigyhrd ( CL. 4) al kyl |
(CL. 4) al kyl - 0(01 4) al kyl -OH, 25 -S-(CL.4)al kyl - O (Clr)al kyl - NH2,
( C1- 4) al kyl {©-{atkyiA)aieron Dd}\IH- Cl. 1) at kyl ,

So(c Z‘i Exith%%ﬁ%?ﬂn%’”f F%Eé%ﬁé%%f% Lﬂ%@‘ ey PN 2 A ro
(substituted wmémbsumtaimsialwuem s(Oua):hﬁqyeﬁrmm)h l;ythsreRé(ns eelen&tedrinoﬁmmegr oup

consi sting of hydrogen, Cl.4al kyl, C2_ 4al ke a(
- (C1. 4) dPk |-c940ue@00%'%31094§fa4t'k<§nth@ b@"foal?awwa'kyl @t -l éﬁﬂm PReRY!

. E g} jg g: ‘ny: ) gh'ﬁs@g}%ﬂ@ éubst&‘%)%]xfﬁéﬁ%% '1}"3 é Sog Q%A%E%iteg)ﬁqm the
(O - NH2, C(@)Jumldo(lmtu@eﬂhe}d uwsﬁb@)tuiﬂ[i(cﬁilzalk)/bhk@ﬂokﬂ urkBstusd] UN 2005 WO

02(46183 PCT/ U801147689 802- ? - S02- NH2, -S02-NH (Cl -4) al kyl ,
-S2- N[ (G . a) abkialfoxy. h_a{g( Cmélkyaf‘wo HHWW‘W%@P“’H’)%@R@FVQ erein aryl is

optionally substitu one to thre bst tuent i n endent |y

sel ected from t?ﬁ@ aﬁ%ilﬁ{y @&ﬁ%?la% IS meg 0[3 E&}’It éj@? 4al koxy, amino
(substitiyt ed Wiidatifuee WHRShé HETYE sﬁbs&ﬁu@rﬁé %Qlef:féémérh%eggﬁ?}&a consi sting of
hydr ogen and Cl1-4al kyl), cyano, halo (halo)1.3(CL. 4

(hal 0)1.3(Cl - 4995131@@539 of h9@r @&gubshwﬁcbszy(m\d A)ysﬂrqw %mikox
(halo)+.3(C1-7)alkyl, nitro, unsubstituted amino and cyano),

-{C4.7)alkyl(C47)alkoxy, -(C4.7)alkyl-hydroxy, -(C7)alky!-(halo),.3,

-(C1.7)alkyl-amino (wherein amino is substituted with two substituents

20 independently selected from the group consisting of hydrogen and
C1zalkyl), ~(Cq7)alkyl- amlno(C1 -7)alkylamino, -C47alkyl-NH-C(O)-(C1.7)alkyl,
-Cqzalkyl-NH-SO,-(C1.7)alkyl, -(C17)alkyl-SH, -(C4.7)alkyl-S-(C1.7)alkyl,
~(C1.7)alkyl-SO2-(C1.7)alkyl, -(C1.7)alkyl-O-C(O)-(C4.7)alkyl, -(C1.7)alkyl-C(N),
-(C1.7)alkyl-C(NH)-NH,, -(C4.7)alkyl-CO2H, -(C1.7)alkyl-C(QO)-O-(C4.7)alkyl,

25 -(C1.7)alkyl-C(O)-NHa, , -(CHg)s.s-heterocyclyl, -(CHa)o.6-T-C(V)-Z (wherein T
is NH, V is O and Z is amino {wherein amino is substituted with two
substituents independently selected from the group consisting of hydrogen

and C4zalkyl));

30 Xis selected from the group consisting of N and CR®;
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nitro)), cyano. (halo)l.3, hydroxy, nitro, oxo, heterocyclyl, aryl and
heteroaryl (wherein heterocyclyl, aryl and heteroaryl are optionally
substituted with one to three substituents i ndependent |y sel ect ed gfg quR oo
group consisting of 10 Cl-4al kyl, Cl1-4al koxy, am no (substituted with two

substitue cted from the group consisting of hydrg Cl . 4al kyI)
cyano, haﬁ%‘%ﬁ‘ﬂ% 0) 1- 3(Cl-4)al kyl, (halo)1.3(Cl-4)al koxy, &yg?gg?y

hydroxy(Cl. 4)al kyl and nitro)}, C(O) (ClL.4)al kyl, -0(O-aryl,

-0 -0 (G )admi are'aﬁ‘é%en@eﬁﬂ)f beledted foniNroGE cét)ﬁétk‘)d of @enNH' aryl,
-C(O-N((C -4)al k i al k?/ S02- a@ het er oar yl
{wherein aryl Gne "ﬁ’ t%&eé‘ﬂ‘te?}" Ge-eal (91&?\"9’%09 H.ab u ‘ (&:1'&89? K¥ne to three

&, aal kenyl © 'W”é@*b%@?aﬁ‘%e@@’m R RO P e

1§00 (C1! 4@ BN alatyntBH, St CﬁwéHSOﬁ(%))oe)Nkvl(@kﬁNh‘fzkyl
O-N(Cl -4 H 4 SO2- NH2,

A9, NS 4 adri e St SO0 ek C Stleh M™% M2

substit uent S i afb%aﬂéﬂ%ﬂ.hbapéﬁieﬁﬂgf @Qe&t%emdrﬁﬁ]eggreuﬁlcgﬁmﬁ.ﬁobﬂgm&%éwdr ogen;

Cl4al kyl , kenyl ynyl yal kyl, 25
-0 - O(CI-4)@H dajyl, Cﬁ@th)enwk@zsallc(rw; maaa'f}kw 1\3/%&1 +@<|O C@@)@)kyN[(o _4)alk d] 2,

i) BN I ot RO L
substituent s i+sfp@EndEiiyl,y-SOaiNtt, e@IO;E -Not{C1halign 06@2%[(@1 Stlkplly arfd hydr ogen,
CIdaI kyl, C2.4al kenyl , C2. 4a|%y (CI 4) al kyl -NH2, -C(O-(Cl.4)al kyl, 30

C( O - 0'¢cL4) alH)H)-NiE) e C1 ) amng ig gHbstiteled) Wil (@1, 4) al kyl ] 2,
-802 Cl.4)al . 2 and
127 0(8 JU?\I 20 S"@%ggszyg% 1@%&% f@'ﬁwffyé%@”p @W@f}@% nAd] hal o,
(hal 0) 1. 3( C14)@l.dayity), leke)wyl Gt-glkyhyh - (Cons)al kylhd05G(O)-(Byglatkwl ( C, _4) al kyl ,
nltro aryl, r I - 1- I .- et ero a
ryl . with t%oibgv(%% I@ﬁ OF’%’ %’g(bééﬁl%zebﬂglﬁdofﬁ(mg\l[&é%‘ﬂﬁlké‘,@nsi sting of
hydr ogen "5 unsGsiOfs)Hiled 8024\&H2I,<y$0§NG|-6Q1Qh1|@,aBI@lN[(ddaé akil.3and hen R1 is
selected fromthe roup consisting of other than hydrogen, Cl-4alkyl, aryl
(limted3to phéddH)- Hz), cyano, halo, (halo)1.3(C1.s)alkyl-, (halo)i- 3(C+-g)aikoxy-,

’ nydroxy, hydroxy(C4.g)alkyl-, nitro, aryl, -(C4.g)alkyl-aryl, heteroaryl and

~(C1.g)alkyl-heteroaryi;

Y and Z are independently selected from the group consisting of O, S, (H,0H)
20 and (H,H); with the proviso that one of Y and Z is O and the other is
selected from the group consisting of O, S, (H,OH) and (H,H); and,

R® is selected from the group consisting of:
hydrogen, halogen,

25 Cysalkyl, Cogalkenyl, Ca.galkynyl {wherein alkyl, alkenyl and alkynyl are
optionally substituted with one to two substituents independently selected
from the group consisting of amino (substituted with two substituents
selected from the group consisting of hydrogen and C1_8alkyl), cyano, halo,
hydroxy, nitro, oxo, aryl and heteroaryl},

30 aryl and heteroaryl {wherein aryl and heteroaryl are optionaily substituted with

one to two substituents independently selected from the group consisting of
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unsubstituted or substituted wth one or nore substituents selected fromthe
group consisting of halo, unsubstituted Cl.4al kyl, hydroxy, ClAal koxy,

(hal o) 1. 3(Cl-4)al kyl, nitro, unsubstituted am no and cyano), 08 JUN 2005
-(Cl-4)al kyl-aryl to (wherein aryl is limted to phenyl unsubstituted or

substi t ut egowhliifigpne or nore substituents sel ected fromdhgsidhRyp
consisting of halo, unsubstituted Cl1 _4alkyl, hydroxy, Cl.4alkoxy,

(hal o), .3(Cl-4)al kyl, nitro, unsubstituted am no and cyano),

- (CL- 4) al kyl ( CB4rakWorY salkd&larhird feyibsthMdarih two $ubstiuahle/delddigd abin 3,

-(Cl-4)al kyl -amino (wherein amno Is substituted with 15 two substituents

i ndependent | y #ed goupdofisisting biehygiregem areh€i_gdikyh)y cedno, natlr, bga@moxaaddC Aal kyl ),
-(ClA) al kyl -arrino(Cl. 4)al kyl am no, -G Aalkyl-NHC(O-(C, -4)al kyl,

- Cl. 4al kyl - NH- 8to}C1- 4) al kyl , -(C A)al kyl-SH, -(CLl )al kyl -S-(C1-1)al kyl,
-(Cl-4)al kyl -S02-(C1.4)al kyl, -(Cui)alkyl-OC(O-(C1.4)alkyl,

-(Cl.4)al kyl -C(N), -(Cil-4)alkyl-C(NH) NH2, 20 -(C1-4)alkyl-CO2H,

- (C1- 4) al Xyl afd Sharcehtich) gﬂlé&’ézptablé%ﬂé}@rgdﬂ‘C(O_)-NHZ_, , _ _
-(CH2) 2- 4-heterocyclyl, -(CH2)2-4-T-C(V)-Z (wherein Tis NH Vis O and Zis
am no (wherein amno is substituted with two substituents independently

selected fr th &maség I L} . The
conmpound of O%nl ai %@mg el n %ﬁée{ﬁ% %el?r{rghi %ﬁggﬂgﬁ%&l@éaégﬁg%ﬁ?{?om t he
group consi sti ng fofm theydiosgeansisiiig afal . kyl , C2. 4al kenyl {wherein alkyl is
substituted w e to two substituents independently selected fromthe
group consi st nggo " -0 (Cl.4)alkyl, 30 -0-(C1.4)al kyl - OH,

-0 (CL- 4)@l k&L{lesH,(@Laﬂéﬁblkﬁhal%@gﬁ{@eré@b"@lﬁélKélrly,l an&afyhyl ard28 0 8 JUN
2005 VD 02/ 46185 PCT/[1SO | 747680 - CCH -Q(O-O-(C7.4)al kyl ,_amino
(substitut ed wophonalky ssbdéuieddiit ane forfwepwibadhenty ireansmdent!y selestede group

consi sting of Ry 4l kyl o i lgl_(c(]—ﬁ, = 2 -O(d-4)al kyl and
aryl (C, 4)al ky|"éq{‘ﬁ‘gg‘i}%‘ﬁ"’@}%@r°5c9(c(|@§/f@'§|ry?ﬁ and ahké/ e%aryl (wherein
het erocycl yl , a@yC,.aatkyhet(€naomilyl, -O-(&he)atiqyt-NoaadO-(C sl yliNHH @ ds)aikyh one to

t hree substi tuents ingde ent|y. sglecte t\h roup consi sting of
Cl- 4al kyl and R T@j“}),a gFﬁﬂgé;}alk&%éﬁé ﬁf‘)ﬁ‘ﬂ‘{’(ﬁ%‘g?éf)ﬁﬁ%gy| gnd heteroa?yl are

optional Iy subsdi(Cuyl)atkyisOh-(Canelkylo-0\0_salgtSOubis | ndependent |y sel ect ed
fromthe gr °“p-Sﬁgf.i)gﬁiyﬂgo%H-(Cm)alkyl, -0~(C2)alkyl-SO,-N[(C1.a)alkyll:,
-0-C(O)H, -O-C(0)-(Cq4)alkyl, -O-C(O)-NH>, -O-C(O)-NH-(C1.4)alkyl,
-0-C(O)-N[(C14)alkyl]z, -O-(C1.4)alkyl-C(O)H, -O-(C14)alkyl-C(0)-(C14)alkyl,
-0-(Cy.a)alkyl-COoH, -0-(C14)alkyl-C(O)-0-(Cs)alkyl,
26 -O-(C14)alkyl-C(O)-NH,, -O-(C14)alkyl-C(O)-NH-(C1.4)alkyl,
-0-(Cy4)alkyl-C(O)-N[(C+.4)alkyl]2, -C(O)H, -C(O)-(C14)alkyl, -COxH,
-C(0O)-0-(C14)alkyl, -C(O)-NHz, -C(NH)-NH,, ~-C(O)-NH-(C14)alkyl,
-C(O)-N[(C14)alkyl]z, -SH, -S-(Cq.4)alkyl, -S-(C14)alkyl-S-(C1.4)alkyl,
-5-(C14)alkyl-O-(C14)alkyl, -S-(C14)alkyl-O-(C1.4)alkyl-OH,
25 -S-(C14)alkyl-O-(C14)alkyl-NHz, -S-(C14)alkyl-O-(C14)alkyl-NH-(C14)alkyl,
~S-(C14)alkyl-O-(C1.4)alkyl-N[(C1.4)alkyl]z, -S~(C1.4)altkyl-NH-(C14)alkyl,
-S02-(Cq.4)alkyl, -SO2-NH,, -SO2-NH-(C14)alkyl, -SO2-N[(C+4)alkyl], amino
{substituted with two substituents independently selected from the group
consisting of hydrogen, Cy.salkyl, Co.4alkenyl, Ca.salkynyl, -(Cq4)alkyl-OH,
30 -(C1.4)alkyl-O-(C1.4)alkyl, ~(Cq4)alkyl-NHz, -(C1.4)alkyl-NH-(C1.4jalkyl,
-(C1.4)alkyl-N[(C1.4)alkyl]s, -(C1.4)alkyl-S-(C1.4)alkyl, -C(O)-(C1.4)atkyl,
-C(0)-0-(C14)alkyl, -C(O)-NHz, ~C(O)-NH-(Cr-e)alkyl, -C(O)-N(C14)alkyllz,
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Cl4al kyl, C1-4al koxy, am no (substituted wth tw substituents independently
10 selected fromthe group consisting of hydrogen and Cl1. 4al kyl ), cyano,

hal o, (hal o) 1-3(Cl-4)al kyl, (halo)l.3(d -4)al koxy, hydroxy, 08 JUN 2005
hydr oxy(C7-4)al kyl, aryl and heteroaryl}; with the proviso that if R2 is
sel ected fwemwmidigs group consisting of hydrogen and unsupStidoyiiege CLAal kyl ,
then R is selected fromthe group consi sting of 15 other than hydrogen,

Cl. 4al kyl , aryl élim’ted to(g M unsubstituted or substituted with one or
more subst i t uen$@z-Eeieatkdd-S h@C@rNidﬁQ@éH&i s$@zr@l[63f14}@éhya2 unsubst i t ut ed

Cl. 4al kyl , hydr lal kox C -4 u d am no and
(. yano%l (C% Q@T% K n\(ja(rv\#é] Q‘zﬁ@?”e’%;ﬁ& ‘%%‘8 'B’ %17?8%'? with
unsubst i t ut ed Bhe E3HTES EUbSHLMLE mo@@en@ént%m&j ﬁ%&hébwﬂméon%%lnﬁgt ed from
the group consisting of halo and unsubsti'tuted Cl.4al k

- (C74) al ky! ( Clofihalbgen\C1salkgl Ci)Lalkkyy, almyido (qubstltl.médamw)\ﬂd) klybstxamrﬂm (wherein
amno is substituted with two substituents independently sel ect ed fromthe
group consi sti AgleefedHyan (tjyegrogjnd:onwtmgipﬁ(lwdfogen and Cq4alkyl), cyar®d, halo,

Cl. 4) al kyl - k . | k
EG 4) L?ky?/ @Cﬁg Q@? @ k@sf’" gﬂﬁgg”()@is%&%xdrl‘?é(ye yéjz(%’l(gl“ Jalgyl apde conpound
of claiml Wnehﬁt' D %iahé (B8loFSL ﬁgdrf)&)ﬁrﬁlt'?@%xgrﬂé't@rocﬁ@l?ls Lak 'aﬁ@ h@ierocmﬁpr ogen,

30 ClAal kyl, {wherein al I's substituted one
substituents M@er@uﬁheﬂa%o@@@ﬁarﬂ%@% | aﬁ@’EJpHSﬁMMSL@%&utdmnmeaﬂ@nt ly
selected fromthe group consisting - 0- 4) al kyl'-NH (G _4)al kyl, am no
(substi t ut ed MQHilr@%U@lilbsQrm m@ﬁpgndeﬂ’ﬁldépmmflfq)m tb@gwnﬁlﬁﬁm phe group
consi st e G 4al kyl hete 0oC I and

het er oar[ﬁg 'Eﬂhgﬂ é?%‘%’ﬁ}'cf"wnoés QW %ég Oe?%)é 1v@¥§%| %ﬂ'é] ly

substltuted w|; e sel ected fromthe
group consi sti n%%rps%%ga% {"$ W@é#{r{néé"ré]% é?‘tglr&/oaryl {wherein aryl
and et er oar yl (1), SIT.1.EMJ.  aepbsC ke, Wy ioxo e dr Sy @R, )ikt uent s

i ndependent|y selected fromthe group consisting of Cl4alkyl, Cl_4al koxy,

am no (substi t ot with two substituents i ndependently 10 sel ected fromthe
group. consi stdg, @l el 99RS)- - Sby A Y iy C YRS 0 181

-C(O)-NH-(C1.y)alkyl, -C(O)}-NH-aryl, -C(O)-N[(C1.4)alkyl]s, ~SO»-(C1.4)alkyt,

-50,-aryl,

Ca

aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
one to three substituents independently selected from the group consisting
of Cqualkyl, Caosalkenyl, Cosalkynyi, Ci4alkoxy, -C(O)H, -C(O)-(C14)alkyl,

20 -COzH, -C(0)-O-(C44)alkyl, -C(O)-NHa, -C(NH)-NH,, -C(O)-NH-(C14)alkyl,
-C(O)-N[(C14)alkyl], -SH, -S-(C14)alkyl, -SO2-(C14)alkyt, -SO2-NHa,
-SO-NH-(C14)alkyl, -SO»-N[(C1.s)alkyl]2, amino {substituted with two
substituents independently selected from the group consisting of hydrogen,
Ci4alkyl, Caqalkenyl, Casalkynyl, -(Ci4)alkyl-NHa, -C(O)-(C44)alkyl,

25 -C(0)-O-(C14)alkyl, -C(O)-NH3, -C(O)-NH-(C1.s)alkyl, -C(O)-N[(C1.4)alkyl]2,
-S0,-(C1.4)alkyl, =SO2-NHa, -SO2-NH-(C14)alkyl, -SO>-N[(C14)alkyl], and
-C(NH)-NH,), amino~(C1.4)alkyl- (wherein amino is substituted with two
substituents independently selected from the group consisting of hydrogen,
Ci4alkyl, Ca.salkenyl, Casalkynyl, -(Cq.4)alkyl-NH;, ~C(O)-(C1.4)alkyl,

30 -C(0)-0-~(C14)alkyl, -C(O)-NHa, -C(O)-NH-(C1.4)alkyl, -C(O)-N[(C4.4)alkyl],
-S02-(Cq4)alkyl, ~-SO2-NH3, -SO2-NH-(C14)alkyl, -SO2-N[(C1.4)alkyl], and
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(halo)1_3(C _4)al kyl, (halo)1_3(d 4)al koxy, hydroxy, hydroxy(Cl.4)al kyl,

aryl and heteroaryl}; with the-proviso that if R2 is selected fromthe

group consi sting of hydrogen, wunsubstituted Cl1 al kyl and 08 JUN 2005
-(Cl.4)alkyl-(halo) i_3, then R is selected fromthe 15 group consisting

of other t{gn, sy ogen, Cl4alkyl, aryl (limted to phenypcuyimulskd tuted or
substituted with one or nore substituents selected fromthe group

consi sting of hal o, unsubstituted Cl4al kyl, hydroxy, C; 4al koxy,
(hal 0), _3(Cl) alG(uH)-Nirgubgdrid, btk (Izatb o Can bl dnath): o4 Glalkdral kydrogy,y!

(wherein aryl is limted to phenyl unsubstituted or substituted with one or

20 nore subst i PYEAXY Caeladiot, éHFrGP v (e )3l ve Batereankandf hal o and
bstituted 4) al kyl - hyd : G -4)al kyl wh
laflnm'SlrjloSi !5 gugst &éé@MW%WrQ%@I}Su%gU %/uen%/sr|O)r(1éepegldentI)f/1 sgl eginegofgome{ ﬁlen
group consi S«thw.eqirom@ltmw’a@%@ctébaﬂrmlthe giip doﬁbi%).r?% Bt M@g@ﬂycl yl. 25

5. The conpound of claim1 wherein is selected fr group consisting

of : hydrogen, ucsupgfifujed C@alh’»ﬁl%nﬁw{)%ﬂﬂa@'ﬁ 1ad fopn R gs §ﬁl§§ﬁeﬂtf[9c"é§"6\/\n th one

to two substituents n d fr the ting of 30
-0 (CL. 4) al kyl 9 rEilgrp(CEﬁ"‘S‘sz§j %ﬁpgﬁ‘& rﬁ/aﬁ‘o uieg'tl t‘ﬁqg‘}d @ tgﬁﬁ%‘?)ﬁtuents 130
0 8 JUN 2005 VKahlitedPsr Bﬁgﬂm bvnth%?n@&ﬁ rﬂ)diﬂ%ﬂﬁﬁﬂ@éﬁtls)éeﬁa@ieﬁcﬂ*&ﬂtﬁé om t he
group conS|st|ng of hydrogen and Cl. 4al dr oxy, Eyrrolldlnyl

nor phol i nyl , pgr@@p&@nﬁﬁms@@ﬁeal@. Hnw%éﬁué%f/ Gwaiky?/ yepiyo a#ﬂ"ﬁPWubsU t ut ed

w i ety ey TR NS TH R NRALIAD LR Y, oo nd auengLugy! (vherein
chior o sypstit nzoﬁwawﬁgﬁwﬂfgdt&aﬂaah%'negym 45 bun 8V o1 i

pyri m di nyI b] t qui no i ny I soqul nol T ny erein pheny(
napht hal enyI anﬁr@ymkbsﬁtMts aelectegpfrorotiad Grpup wbasisting eithald tunsobstithitedt wo

CL. 4al koxy, - haPe-ant PP Bk ~aitro (o el hdligr. FSubaivBamge —
Substy Ut e, 4Gl BPRURES LENSIC, SBUGR) S LIRS g 0up consrstima of
consi sting of hgdras§n(halo).s, -(Ci4)alkyl-amino (wherein aming is substituted with
15 two substituents independently selected from the grcup consisting .of
aydrogen and Cyalkyl), -(C4)alkyl-amino(Cy.4)alkylamino,
-Cq4alkyl-NH-C(O)-(C14)alkyl, -Cyualkyl-NH-SO2-(C14)alkyl, -(Ci4)alkyl-SH,
-(C14)alkyl-S-(Cq)alkyl, -(Cq4)alkyl-SO2-(C14)alkyl,
~(C1-4)alkyl-O-C(O)-(C1.4)alkyl, ~(C1-4)alkyl-C(N), -(C14)alkyl-C(NH)}-NH,,
20 -(C14)alkyl-COzH, -(C14)alkyl-C(O)-O-(Ci4)alkyl, -(C14)alkyl-C(O)}-NH,, ,
~(CHa)as-heterocyclyl, -(CH2)24-T-C(V)-Z (wherein T is NH, Vis O and Z is

amino (wherein amino is substituted with two substituents independently

selected from the group consisting of hydrogen and C1_4alkyl)}.

25 3. The compound of claim 1 wherein R' and R? are independently selected
from the group consisting of:
hydrogen,
Ci.salkyl, Cosalkeny! {wherein alkyl is substituted with one to two substitﬁents
independently selected from the group consisting of -O-(C1.4)alkyl,
30 -0-(Cy.4)alkyl-OH, -O-(C1.4)alkyl-NH-(C1.4)alkyl, -O-C(O)-(C1.4)alkyl, -C(O)H,
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unsubstituted Cl-4al kyl and -(Cl.4)al kyl-(halo)s-3, then RL is selected from
the group consisting of other than hydrogen, Cl_4alkyl, phenyl (wherein
phenyl jr is unsubstituted or substituted with one or nore substltt@qm[m 2005
selected from the group consisting of halo, unsubstituted C _4al ky

hydroxy angy ofAqéal koxy), -(GCi -4)alkyl -phenyl (wherein pmg(,,,h%w
unsubsti t ut ed or substituted with one or nore chloro substituents),

-(CL. 4)al kyl -hydroxy, -(Cl-a)alkyl-am no (wherein amno is substituted with

two substituentso2f -Crop ge(rmgmuyy aﬁﬁdnec(ts@@btﬁutem\mhawgrs@b@mamsI sting of
hydrogen and G _4al kyl') and -(CH2) 2. 4-heterocyclyl. 6- The conmpound of

cl ai mI L }/\/ne\r/ﬁl indgpendentlgiselectad frerorhe ﬁeJLQOnﬁlStlt‘l@ﬁéhmmggn E)Qmal!@' hydr ogen,
Cl. 4 t

indegenéenf |k yle L6 DOt ﬁ@”@é' ”kaﬂ%f?é | QiEheele. Berdris) E?Ptls
-O-(Cl1L.4

SO Y At SRl fear DA (et tSleroprat ot andreBlgin

substitugnts 3grel dﬁi@asurgdﬁmshmt@cemmoe.d tb 8L s0BSBUOMB indtpRhgéntyy Of
hydrogen, Cl_4alkyl, 131 0 8 JUN 2005 WD 02/:16153 PCT/L' SO /47659

-(C1, 4) al kyl - @elaate;@@pnﬁr(ecgroupaowstlm @nm?lwmndmdbk}yl) hydroxy and
het erocycl yl (wherein heterocyclyl is optionally substituted wwth one to two
Cl. 4al kyl sw@gtandraieropyy! awbeielt avbard hetefpany arp@piperllyswibslitdied wittr2 | s

| ected f t ed
Claal kyl 1 herore ¢ B SeHRER b ORAochtl sAER g e R BB P
hydrogen, C1. 4al kafkyl, @{mlko&%léﬁqﬁqec{sbesmmeathhtt%%%t.mhedndﬁ penddhfy} | tut ed
wi th one or nore substltuen s selected fromthe group consisting of halo,

unsubst itout ed Sdlectati Kipm tHeygfoo;xy:onﬁiﬁr@d)Myoge(nfﬁrldl)? Aal3()Ctyahoahlsyd,, nitro.

unsubstituted am no and cya g al kyl -ary 10 (wherein aryl |s limted
to phenyl uns uﬁ‘s’iiCI)t dpeel)a%" érﬂﬂi%ﬁ k%yt HY‘Hﬁéy SWArdiyke-galibd 3L

sel ected from p consisting of halo, unsubstituted Cl4alkyl,
hydr oxy, CI. 4a oxy, ?hal 0)1.3(Cl-4)al kyl, nitro, unsubstituted am no and

cyano), - (Gwith @k b%\(ng%ﬂ-thh} ﬁ|RgQ$( ¥electe@lirahy iﬂﬁekylloubyﬁhgi&ﬁng of hydrogen and

-(Cl.1)alkyl-(halo) 1.3, - ﬁl k¥< am no (wherein amno is substituted
Wwith unsubstituted CMalkyl thenR' is selected from the group consisting of

i5 other than hydrogen, Cy.salkyl, aryl {limited to phenyl unsubstituted or

substituted with one or more substituents selected from the group

consisting of halo, unsubsiituted C44alkyl, hydroxy, Cs4alkoxy,
(halo)4.3(C14)alkyl, unsubstituted amino and cyano), ~(Cia)atkyl-aryl
{wherein aryl is limited to phenyl unsubstituted or substituted with one or

20 more substituents selected from the group consisting of halo and
unsubstituted Cq4alkyl), -(C44)alkyl(Cq4)alkoxy, -(C4.4)alkyl-hydroxy,
~-(C1.4)alkyl-amino (wherein amino is substituted with two substituents
independently selected from the group consisting of hydrogen and
Ciqalkyl), -(C14)alkyl-O-C(O)-(C1u)alkyl, -(C14)alkyl-COH,

25 ~(C1.4)alkyl-C(0O)-O~(C+.s)alkyl and -(CH,)z4-heterocyclyl.

4. The compound of claim 1 wherein R' is selected from the group
consisting of:
hydrogen,

30  Csaalkyl, Coaalkenyl {wherein alkyl is substituted with one to two substituents
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15 two substituents independently selected fromthe group consisting of

hydr ogen and Cl1. 4al kyl ), -(Cl1.4)al kyl -am nc(CLl. 4) al kyl am no,

-Cl. 4al kyl -NH- C(O - (C1-4)al kyl, -C1-4al kyl -NH S02-(C1-4)al kyl, 08 JUN 2005
-(Cl_1)al kyl-SH, -(Cl.4)alky!-S-(Cl.4)alkyl, -(C1.4)alkyl-S02-(C1.r)alkyl,

- (C1-4) al kyboshdkO) - (C1-4)al kyl, -(Cl. 1)alkyl-C(N), -(G pcé@dotMbess( NH) - NH2,
20 -(Cl.4)al kyl -C2H, -(Cl.4)alkyl-C(O-0O(CL.4)alkyl,

-(Cl.4)al kyl -C(O) - NH2, éﬁﬁZ ) 2-4-het erocycl yl, (CHZ)2 4-T-C(V)-Z (wherein
Tis NH Vis Gdgpandently s t%frewﬁaeéﬁrwmmmtm oSubstituted with two

and C1-al ky1 ) 1O E-C Ak a0 STt SRR PR SoStUoRel ccr va 1rom

the group . congidehbRdertly sdVAELHEM thegl&ﬁa Klsidting &5 BlEroRlek ngl S substi tuted
with one to two substituents 1 ndependently seleCted fromthe group

consi sting of -Ou&IKyA)eklkoxy, hé‘l@red@el@Chméhlee}éreﬂw (whereln heterocyclyl,
-0 (CL. 4) al kyl - NH (CL. a) al k 132 08 JUN 2005

WO 02/ 46183 PCPY 38d Defedoey re@@ilﬂnallvd@ﬁh@%@vﬂhpaﬁMhreaﬁphﬁﬁtv@%st| tuted
th t bst t t f

hydrogen. - Craatifpendenty MERIRE ABhdte SROE S il Yy Carah 4R 0. o1 19 ©

h | (Cl-4 I d

P et azi nyl )%ﬁefi%?%@%ﬁ%@?{ﬁ@sa@” WP ehelbBroar %e"dﬁ%@%'?%“%%bsaf%éfﬂﬂh;{‘ﬁyl 5

and' pyri di nyl ; ometdntwmeutmmarﬂ;@untjbpénde‘ntl%ele@taﬂeﬂr@nttn@lgfcrmcselsang@ﬁ from
the group consistin hydr oge nd unsubstituted Cl-4alkyl, then Rl is

sel ected from ©Chedl Esﬁoﬁma'@Ws?@tﬂ UBﬁ‘%ﬁ‘f"ﬁé’V't"tWW&F’@@@#“C’@G%‘TWI aryl

(limted to phenyl nsubstituted or substituted nor e

Subst i ¢ ubh " Spleeead i i 9raub FonSRuTE oL DSOS g 1R VARG ¢ ut ed
Cl- 4al kyl, hyd I u ituted
anm no a%d cyéltng)ﬁ)(m{)’1 O%%Im)lim?lf) 1(3'(‘@‘4%”@%(5} %%?ywr‘%’w{m ngé] ta ?ygﬁ%nyl
unsubsti t ut ed hetemdvy@] tuted with one or nore substituents selected from

the group consi sting of halo,,unsubstjtuted Ci1-4alkyl, hydroxy
Cl1- 4al koxy, (Wt ByeiRrgyiep ihgtdi Fﬁy‘ﬁ selecigdyron ihe gEUM GANSERE0 BY@LFQQ%'h-d cyan),

- (G -4)al kyl (Ci'mé)t%'t lipxd’ CzAlkt-hbal dyhakgr s sz the('lq:“\v'lﬁ)séle'éi/érﬂ('@ﬁ'[ﬁ’é 1.3,

-(G - 4)a1ky| amno (wherein amno I's sub3|tue
group ronsnstmg of other than hydrogen, C,4alkyl, aryl (llmlted to phenyl

unsubstituted or substittited with one or more substituents selected from the

group consisting of halo, unsubstituted C4_4alkyl, hydroxy, C;4alkoxy,
- (halo)1.3(C4)alkyl, unsubstituted amino and cyano), -(C1.s)alkyl-aryl
{wherein aryl is limited to phenyl unsubstituted or substituted with one or
20 more substituents selected from the group consisting of halo and
unsubstituted Ci.4alkyt), ~(Cqw)alkyl-hydroxy, -(C14)alkyl-amino (wherein
amino is substituted with two substituents independently selected from the

group consisting of hydrogen and Ci4alkyl) and -(CHa)4-heterocyclyl.

25 5. The compound of claim 1 wherein R is selected from the group
consisting of:
hydrogen,
Cialkyl, C,.3alkenyl {wherein alkyl is substituted with one to two substi;tuents
independently seiected from the group consisting of

30 -0-(Cy.4)alkyl-NH-(C14)alkyl, amino (substituted with two substituents
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two substituents independently selected fromthe group consisting of

hydr ogen and Cl4al kyl ), -(Cl-1)al kyl-am no(Cl-4)al kyl am no,

- Cl-4al kyl -NH C( G (C1-4) ai kyl , -C1-4al kyl - NH SQ2- (C1. 4) al kyl , 08 JUN 2005
-(Cl-4)ai kyl-SH, 20 -(C1-4)alkyl-S-(C1-4)alkyl

-(G -4) al kyh 05%83( Cl-4)alkyl, -(CL-4)alkyl-0OC(O)-(CL- 4ﬂ@l‘/ﬁ96|1/47(89

-(C1-4)al kyl - -(C1-4)al kyI C(NH) - NH2, (Cl-4)al kyl -

-(C1. 4) al kyl - C(O) O (Cl-4)al kyl, -(Cl-4)al kyl-C(O-NH2, |,
- (CH2) z- 4- het eingiepehgéntly- qedang@frqmnhe:(gmgpQbr(amiegewfhydmg@nlam Vis 0 and Z
is amno (wherei IS sub Iltﬂt ed th tw substi %uents mdcagc?ndently

22 solbered |1 bRkl BRI S W &%aam(& £EL DPERZB The
oper 230 2" rh e PibotiiFb S ducted R HARNE brldgThalRdIRYE befiIBALARO, OTN and

selected 133 e grou
consi sting of %ygﬂgjgelg#{ggg%hﬁ}%ﬁgﬁé%ﬁi gﬁgﬁfgﬁfﬁé@%a 5‘2‘3 lp %14alokoxy
-Q(OH, -£(O - Gsthlalikfih onddsRio chidSsultiedntdpial kyl , - T(O - NH2,
-C(NH)-NH2, -C(O-NH (Cl-4)alkyl, -C(O - N[(Cl4a|ky]]2 - SH,

-S-(Cl1. 4) al kgthegnyt, S@zhtl'@]en@/) aﬁllﬂyylthlemﬂ;OWrNHB/J pySORding: fetizofp]thidkyd,, 5
-S02-N (C1. 4) al ky L anm nouﬁsubstltut ed th two substituents,

i ndependent |y SE@ P @Ng iR W?é’”&r(&’lﬁ‘ﬁred’bﬁgn?%% naphdralenyd cpgevridiey! arg) kyi |

C%(L%l) kce)m(”cm) al’ ﬁ‘%mp&&mkﬁ? it @% ﬁﬂa%éff%gf‘%( ﬁep@”@f@@ Ry al kyl ] 2,

-S02- (C1. 4) al kyom thS(yIQNHQQnsnﬁm@-dﬂl&(@kympahddmxy helo-8eRhydreG: andial kyl ] 2 and

subst 1 cubhts | WHERnGERtYG: Stenel Eah iReB A tas Sy 3lhl e BoH o Sgen,
Cl. 4al kyl , C2. ﬁfg@@g |co,-,§g,11 fkrWBH | and )al Kyl - NF2, - C(O)-(CL. 4)al kyl ,

~C(O -0 (CL-4)al kyl , 1- 4) al kyl
-C(O - N (CL- wytratmrpzlsoitmt :e w)@te&ﬁrom-t@@gmazconwtmsozhwﬂogm 4) al kyl

-S02- N[ ( C1- 4) a'h tls%t@tﬁggr Xy, fé%/%l@r@?lob] ﬁven h s%?e%te%(fg‘mﬁgl kyl,

(hal 0); -3(C14)a oxy, ro, ary
- (Cl1. 4) al kyl - agydup &cﬁisedtuﬂgroybtr@rﬁdqarﬂ@iu rogark Y0, 4§1R§fleblﬁ>éﬂyy(whér@m Jﬂw\ gonpound

of claim1 wherein R3 and R4 are independently selected 20 from t he group
consi sti hy of Fyenwshtuted] ouzubsiijutedoyitth Pre Ry Mosy awestiurnts selected from

the group consisting of halo, unsubstituted Ct4alkyl, hydroxy and
Ciualkoxy), -(C1)alkyl-phenyl {wherein phenyl is unsubstituted or
substituted with one or more chloro substituents), -(C4.4)alkyl-hydroxy,
-(C1u)alkyl-amino {(wherein amino is substituted with two substituents

20 independently selected from the group consisting of hydrogen and Cq.salkyl)

and -(CHa).-s-heterocyclyl.

6. The compound of claim 1 wherein R? is selected from the group
consisting of:
25 hydrogen,

Cs.salkyl {wherein alkyl is substituted with one to two substituents
independently selected from the group consisting of -O-(C4.4)alkyl,
-0-(C1.s)alkyl-OH, -0-(Cy.4)alkyl-NH-(C14)alkyl, -O-C(O)-(C14)alkyl, -C(O)H,
-CO2H, -C{0)-0~(C44)alkyl, amino (substituted with two subsﬁtuents

30 independently selected from the group consisting of hydrogen, C1.salkyl,
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hal ogen. -11. The conpound of claim 1l wherein R3 and R4 are independently
selected fromthe group consisting of hydrogen, nethyl, nethoxy, cyano and
25 chloro. 12. The conpound of claim1 wherein Y and Z are i ndepen@dniNy2005
selected fromthe group consisting of 0, S, (HOH and (HH; wth the

proviso thglyeng of Y and Zis O, and the other is sel qeiaehf/ iR t he group
30 consisting of 0, S, (H OH) and (H, H. 13. The conpound of claim1l wherein

Y and Z are independently selected 134 0 8 JUN 2005 WO 02/46183 PCT/ USI |

1 /47689 from t(oe.,@lloiHDH; 0GED SO0 4 YafkyDarahalry((B;.Halkyl) hydroXeamf ovi so t hat one
of Y and Zis O, and the other is selected fromthe group consisting of O

and (H H). 5 heteradyslytmiperainchaséroeyciy! in dptisnel subsuted witblosettedwdr om t he
group consisting of: hydrogen, hal ogen, Cl4al kyl, C24al kenyl, C2 al kynyl
{wherei n al kyl Ciadlkdmybstitnants)ikgis netaradylopt i onal |y substituted with one to

t bstituents independ : t 0 t he, i Stj f
arm o (subst FRATEaYon tig Sl SEleE el bs GRS RGP RS ot i ng
of hydrogen andn§ibslialtéy C)..alkypthen Rias selectay dioox she grotip @onsiating & yl  and

heteroaryl}, aryl and heteroaryl é(wherei.n_aryl and heteroaryl are optionally
substituted wi otergan hysiregn, Subalkyl aphtisitedde parayinsybatitytedosd from t he

group consistin I 5.C1. 4al k Cl. 1ho (substituted with two
substituents Sgﬁ%sgglgaglwtgrﬁr}ehcg 'é%"gfﬁ%g@ﬁéﬁtgégl‘?&%@ﬂ ﬁ%’yaﬁ%greoﬁ'pand Cl- 4al kyl),
cyano, hal o, hydhsistingasfthala)ivnsobstititsd CThalkylonyaboxd Gfakbai,m 1 wherein R5 is
selected fromthe group 20 consisti nglgof Cl-4al kyl and aryl. '16. The
conpound of cl éae)lsthvheladivh niteo.junsybstivied anting and k¥arodp-+)alsat i ng of
met hyl and nap?t hal en%/rlyfi,s:i‘lS 1. 7. The co rein the

conpound!®bf  FolWEFEN "z;ted%ﬁﬁ‘a%&"g@?%@p&q%‘ggf g@t'gﬁéﬁﬁg SUESE

more substituents selected from the group consisting of halo, unsubstituted
C14alkyl, hydroxy, Ci.salkoxy, (halo)s.3(C+.s)alkyl, nitro, unsubstituted amino
and cyano), -(Cy4)alkyl(C1.4)alkoxy, -(C1.4)alkyl-hydroxy,
-{C1.4)alkyl-(halo)y.3, <(C1«)alkyl-amino {wherein amino is substituted with

15 iwo substituents indepehdenﬂy selected from the group consisting of
nydrogen and Cialkyl), -(C14)alkyl-aminc(C1.4)alkylamino,
-C1_4alkyl-NH-C(O)-(C14)alkyl, -Cysalkyl-NH-SO,~(C44)alkyl, -(C14)alkyl-SH,
-(Cy4)alkyl-S~(Cy4)alkyl, -(C14)alkyl-SO2-(C14)alkyl,
-(C14)alkyl-O-C(O)-(C14)alkyl, -(Cra)alkyl-C(N), ~(C14)alkyl-C(NH)-NH,,

20 -(C14)alkyl-COzH, ~(C1.4)alkyl-C(O)-O-(C44)alkyl, (C1.4)alkyl-C(O)-NH,, ,

" -{CHy)2.4-heterocyclyl, -(CH2)p.4-T-C(V)-Z {wherein T is NH, Vis O and Z is

amino {wherein amino is substituted with two substituents independently

selected from the group consisting of hydrogen and Ciualkyl)).

25 T. The compound of claim 1 wherein R? is selected from the group
consisting of:
hydrogen,

Ci4alky! {wherein alky! is substituted with one to two substituents

independently selected from the group consisting of -O-(C14)alkyi,
30 -0-(C1.4)alkyl-OH, -O~(C+.4)alkyl-NH~(C1.4)alkyl, -O-C(O)-(Cs4)alkyl, -C(O)H,
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135 0 8 JUN 2005 WD 02/46183 PCT/US01147689 H ONO4 R3 N2 2N R RL
Formula (la) wherein R. R2, R3 and R4 are dependently selected fromthe
group consisting of: RlL Rz R3 R4 H2C=CH NL1-{ Me2NCH2CH( CH) CH2] H H{p § HACHeH
N1-[ MENHCH2CH(OH)CH2] H H, H2C=CH N1-[ Me2N(CH2)3] H H, H2C=CH

N1-[ Me2N A CH2] 5-a H  H2C=CH NI1-[ Me2N( CH2) a] SIQT/@”M;I,%C—Ol

N1- (Me2N( 5-Cl; H2C=CHCH2 N1-fMe2N(CH2)3] H H  3-thienyl

N1-[ Me2N(CH2)3] HH, 2-thieny! NI-[Me2N(CH2)3] HH  H2C=CH N1-[ Me2N(CH2) 3]
H 4-Cl;  3-furytoM- % 12)aky Firhino (Sultitdtdd With th s[b&RINATE2) 3] H H;
3-pyridinyl N1-[Me2N H 5-C; 2-naphthyl NI1- LNEZN (CH2) 3

1- napht hyl N1- "NERSY I)f:ﬂeqqterqi from th%éwprﬁqrisrssyngm YAveRR. @112? l H H;

3 oy by ERIEER SO B ek L PG B RN o) T By 31

H

pyrrolidinyl, 1,3-dioxolanyl, morpholiinyl and piperazinyl (wherein piperazinyl

5 is optionally substituted with methyl)} and pyridinyl;
with the proviso that if R® is selected from selected from the group consisting of

hydrogen and unsubstituted C4alkyl, then R is selected from the group
consisting of other than hydrogen, Cq4alkyl, aryl (limited to phenyl

unsubstituted or substituted with one or more substituents selected from the

16 . group consisting of halo, unsubstituted C4_salkyl, hydroxy, C44alkoxy,
(halo)13(C1.4)alkyl, nitro, unsubstituted amino and cyano), -(C14)alkyl-aryl
{wherein aryl is limited to pheny! unsubstituted or substituted with one or

more substituents selected from the group consisting of halo, unsubstituted

Ciaalkyl, hydroxy, Cq.salkoxy, (halo)3{(Cq.)alkyl. nitro, unsubstituted amino
15 and Cyano), -(C14)alkyl(C14)alkoxy, -(C1_4)alkyl-hydroxy,
-{Cy)alkyl-(haio)y.3, -(Cy.4)alkyl-amino {wherein amino is substituted with
. two substituents independentiy selected from the group consisting of
hydrogen and Cqalkyl), ~(C14)alkyl-amino(Cy4)alkylamino,
-Cqaalkyl-NH-C(O)-(C14)alkyl, -Csalkyl-NH-SO2-(Cy4)alkyl, -(C14)alkyl-SH,
20 -(C14)alkyl-S-(C14)alkyl, -(Ci4)alkyl-SO,-(C14)alkyl,

' -(C14)alkyl-O-C(O)-(C1.4)alkyl, -(C1.4)alkyl-C(N), -(C14)alkyl-C(NH)-NH,
~(C14)alkyl-CO2H, -(C1.4)alkyl-C(O)-O-(C44)alkyl, -(C44)alkyl-C(O)-NHo, ,
-(CHy)24-heterocyciyl, -(CHa).4-T-C(V)-Z (wherein Tis NH, Vis O and Z is
amino {wherein amino is substituted with two substituents independently

25 selected from the group consisting of hydrogen and Ci4alkyl)).

8. The compound of claim 1 wherein X is selected from the group

consisting of N and CR®.

30 9. The compound of claim 1 wherein R® and R* are independently selected
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3-quinolinyl NI-[HCO(CH2)2] HH  3-quinolinyl
NI-[(1,3-dioxolan-2-yl)(CH2)2] HH, 3-pyridinyl NL-[]M2N(CH2)3] H 5-QOwe;
3-pyridinyl-CH2 N1-[Me2N(CH2)3] HH, (6-CH3)pyridin-3-yl NI1-[M2NOGHIN3I0H
H, 136 0 8 JUN 2005 WD 02/46183 PCT/ US01/ 17689 H2C=CH N2-[ Me2N(CH2) 3] H H;
H2C=CH N2~ ¢/pZM5H2) 3] H 5-C;  2-pyridinyl NL-[ Me2N( CH2)@Yushh iticso
4-pyridinyl NL-[ Me2N(CH2)3] H H  2-thienyl NL-[ Me2N( CHZ) 3] H5-C;
5-pyrimdinyl N1-[M2N(CH2)3] H H, 5-Br) pyridin- 2y| r@[MEZN CHZ)S] H H;
H N1- [weszzm(@qmn@]grpumcon%t'movfﬂv@qu crpzaligngd, Gaaalkypyl,

5o E N | eorcergla SRR Bl HEENEIR oaz%?koq ORI heon ey 3)
H5-d; H NIL-[ MeQ(® )N, 3p NHE-NE2; -C(6h- W%PW@IWIQQQCB}N [KC Ba)akyll2, +BH,

N T [NZ%(N&?;%?] PuCip i SRS LIRSt (RGN AT NS Tk o

N1- [ Me2N(sCH2) 3] 'IB%N[@@R%@AP%%I (16487 3H withHiwvo SdpBrubMB2ZN( CH2) 3] H H;

Me N2-[ Me2N( CH2) 3] 1- 3-pyridinyl HH,
independently selected from the group consisting of hydrogen, C44alkyl,

Coqalkenyl, Cagalkynyl, -(Ciu4)alkyl-NHg, -C(O)-(C14)alkyl,

-C(0)-0-(Cq4)alkyl, -C(O)-NH;, -C(O)-NH-(C14)alkyl,

-C(0O)-N[(C14)alkyl]z, -SO2~(C1s)alkyl, -SO2~-NH,, -SO,-NH-(C14)alkyl,
10 -S0,-N[(C4)alkyl]> and ~C(NH)-NH}, amino-(Cy4)alkyl- (wherein amino
" is substituted with two substituents independently selected from the
group consisting of hydrogen, Cisalkyl, Co.4alkenyl, Caualkynyl,
-(C14)alkyl-NHa, -C(O)-(C1.4)alkyl, -C(0O)-O-(C1.4)alkyl, -C(O)-NH,
—C(O)—NH-(hCm)alkyI, -C(O)-N[(C14)alkyl], ~SO2~(C14)alkyl, -SO2-NH;,
-S0,-NH-{C4.4)alkyl, -SO2-N[(C+-4)alkyl]> and -C(NH)-NHy), cyano, halo,

b=
[ x]

(halo)1.3(C1.4)alkyl, (halo)+.3(C14)alkoxy, hydroxy, hydroxy(C 4)alkyl,
nitro, aivi, -(Cq.4)alkyl-aryl, heteroaryl and -(C)alkyl-heteroaryl.

10.  The compound of claim 1 wherein R® and R* are independently selected
20 from the group consisting of hydrogen, Cq.4alkyl, C44alkoxy, cyano and

halogen.

11.  The compound of claim 1 wherein R® and R* are independently selected

from the group consisting of hydrogen, methyl, methoxy, cyano and

25 chloro.

12.  The compound of claim 1 wherein Y and Z are independently selected
from the group consisting of O, S, (H,OH) and (H,H); with the proviso
that one of Y and Z is O, and the other is selected from the group

30 consisting of O, S, (H,0OH) and (H,H).

13.  The compound of claim 1 wherein Y and Z are independently selected
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3-benzo[ bl thienyl N1-[Me2N(CH2)3] HH, 3-Ph-Ph NL1-[Me2N(CH2)3] H H;

2,5-di Me-pyridin-3-yl N1-[ Me2N(CH2)a] H H,  6- Ove- napht h- 2-yl

N1-[ Me2N(CH2)3] H H  6-OH naphth-2-yl N1-[Me2N(CH2)a] H H  6-qui md ijimy ooy
N1-[ Me2N(CH2)3] H H, 1-naphthyl-CH2 N1-[ Me2N(CH2)3] H H,  2-quinolinyl-CH2
N1- [ Me2N( Gi@hdleibt H  3-pyridinyl N1-[(4-norpholinyl) (CHQBlsoibdsy Et
Nl-[(4 nmor phol inyl)(CH2)3] H 5-ClI; 2-naphthyl NI1-[(4-norpholinyl)(CH2)a] H
H; , 6-di O - Ph-CHz N1- [I\/EZN(CHZ)S] HH 3- (th| en-3-yl)-Ph NL1-[ Me2N( CH2) 3]
H H, 5-d -benzo[fm theegrogpydonsigting MEONraH?),8); withHhe perisaat ongoj YN 2005

WD 02/ 46183 PCT/ 1.

N1-[ (1-pyrrolidi ﬁ%)%é—é %TA\EGS%&%}—EXS%%I)\% ?ﬂ“@%ﬁ@uﬁ%sgn@ of C)I\%nd

N1-[ (4- Me-pi perazthHL-yl ) (CH2)3] H5-A; M [ (4-nmor pholinyl)(CH2)3] H
5-d; Me NI1-[(HOCH2CH2) MeN( CH2) 3] HSC1 I\/ENl[I\/bHN(CI—IZ)B] H5-C; Et
Nl-[MaZN(CHZ) 3] H5-0Owv; M N1-[(PhCH2) I\/EN(CI—|2) 3] H5-d;

MeHN( CH2) 20( G42) 2rH¥ledrivbdiNdH 2012/ CibkAdin Rl sdestoaponiite Mo HA(CH2) 3] H H,
2-naphthyl NI -[(1-pyrrolidinyl)(CH)3] HH  2-naphthyl

N1- [ ( HOCH2CH2) NEN@@F#E}'QOH H, 2-naphthyl N1-[(4-Me-piperazin-1-yl-(CH2)3] H
H Bt NI1-[ MeNGEHER, Bhiddef; @ ;  2-naphthyl N1-[HQ(CH2)4] H H

C1aalkyl, Casalkenyl, Coalkynyl {wherein alkyl, alkenyl and alkyny! are
optionally subsﬁfuted with one to two substituents independently selected
10 from the group consisting of amino (substituted with two substituents
selected from the group consisting of hydrogen and C44alkyl), cyano, halo,
hydroxy, nitro, oxo, aryl and heteroaryl}, 7
aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
cne to two substituenis independently selected from the grbup consisting of
15 Ci4alkyl, Cyalkoxy, amino (substituted with two substituents sel‘ected from
the group consisting of hydrogen and Ci4alkyl), cyano, halo. hydroxy and

nitro}.

15.  The compound of claim 1 wherein R’ is selected from the group

20 consisting of Ci4alkyl and aryl.

16.  The compound of claim 1 wherein R® is selected from the group

consisting of methyl and naphthalenytl.

The compound of claim 1 wherein the compound of Formula (I)'is a

compound selected from Formula (Ia):
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3-benzo[b]thienyl N1-[HO(CH2)4] HH, 3-benzo[b]thieryl NL-[M2N(CH2j 4] H H
3-pyridinyl NI-THO(CH2)3] HH Et NI-[Me2N(CH2)3] H 7-C; 2-naphthyl

NL1-[ Nl e2N(Ch12)4] H H Et N1-[ Me2N(CH2) 3] H 5-CN; 3-benzo[ b]t hi efid JUN 2005
N1-[HOQ(CH2)2] H H, 2-naphthyl N1-[HQ(CH2)2] H H, 2-naphthyl

N1-[ Me2N( %)ﬁ%wﬁ H  2-pyridinyl NI-[HQ(CH2)3] HH  3- mgﬂ,b](;;hl enyl

N1- [ Me2N( ) H,  3-benzo[b]Jthienyl HHH 4-isoquinolinyl

N1-[HOQ(CH2)3] H H, 3-pyridinyl N1-[HO(CH2)2Q(CH2)2] H H;, 3-quinolinyl
N1-[HQ(CH2) 3] H H,  3-benzo[b]thienyl M-[HZN(CH2)a] H H, 3-pyridinyl
N1-[H2N(CH2) 3] H H  3-pyridinylgNl-[F A Q 20H H,  3-pyridinyl
N1-[HO(CH2)4] H H, 3-pyridinyl NISROHC(CHZ72] H H, 3-pyridinyl

N1-[ HO2C(CH2)2] H H, 3-pyridinyl N\[(HOZH2CH2) MeN( CH2) 3] H H, 3-pyridinyl

NL- [ BocNH(CH2) 3] H H,  3-benzo b] t hi gag={1- [ Me02C(CH2) 2] H, 138 0 8 JUN
2005 WO 02/ 46183 PCT/ USQLEARG89 3- piyridi nyl Ni- Negf H H;
3-pyridinyl HHH R3~pyridi nyh—Nt={ AcQ( CH?) 3] pyri di nyl
N2-[HO(CH2) 3] H H, 2-napht hyl [/N2- [We2N( C @ benzo[ b] t hi enyl
N2-[ Me2N(CH2) 2] H H,  am No_ :

P

R1

Formula (Ia)

whercin R', R?, R® and R* are dependently selected from the group consisting

of:
R’ R? R® R
H.C=CH N1-[Me;NCHCH{OH)CH_] H H:
H,C=CH N1-[MeNHCHCH(OH)CH,] H H;
HC=CH N1-[MeaN(CH2)s) H H;
H,C=CH N1-[Me,NCHCH(OH)CH_] 5-CI H;
H,C=CH N1-[MeaN(CH2)3] 5-Ct H;
HoC=Ci- N1-fMexN(CHo)s] H 5-Cl;
H,C=CHCH> N1-[MeaN(CHa)3] H H;
3-thienyl N1-[MeoN(CHo)s] H H;
2-thieny! N1-[MeaN(CH2)3] H H;
H,C=CH N1-[Me,N(CHz)a] H 4-Cl;
3-furyl N1-[MeaN(CHa)3] H H;
3-pyridinyl N1-[MeaN(CH2)s] H H;
3-pyridinyl N1-[MexN(CH2)3] H 5-Cl;
" 2-naphthyl N1-[MexN(CHa)a] H H;
i-naphthy! N1-[MeoN(CH2)4] H H;
4-isoquinolinyl N1-[MeaN(CH2)3] H H;
3-pyridinyl N1-[MeaN(CH3)s] H 6-Cl,
3-quinolinyl N1-[MeN(CH2)3] H H;
3-quinolinyl N1-[EtoN(CH2)5] H H;
3-quinolinyl N1-[(4-morpholinyl)(CH2)3] H H;
3-guinolinyl N1-[HCO(CH2)] H H;
3-guinolinyl N1-[(1,3-dioxolan-2-y1)(CH),] H H;
3-pyridinyl N1-[MeoN(CH2)5] H 5-OMe;
3-pyridinyl-CHa N1-[MeoN(CH2)5] H H;
(6-CHs)pyridin-3-yl N1-[MexN(CHa)3] H H;
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Me N2-[HOQ(CH2)3] H 5-d; and pharmaceutically acceptable salts thereof. 18.
The conpound of claim 1l wherein the conpound of Formula (I) is a conpound
selected fromFormula (Ib): H "NZ3 R4 ~RNZ2NL R Fornmula (104 JBN 2005
wherein VY, Z Rl, R2, R3 and R4 are dependently selected fromthe group
consi st i ngygf ,46\/832 R7T R RBR4A HHO 2-thienyl NL-[ M2MNd&G0dhédsbH, O H H
2-thienyl NI-[Me2N(CH2)3] HH and, O H H 3-pyridinyl N1-[Me2N(CH2)3] H H
and pharmaceutically acceptable salts thereof. 19. The conmpound of claiml
wherein the Eebpodnd of For mul aNA-MedN§CH,);]L0 conpound sEl ect ¢ff from Fornul a

([c): 139 D { 2005 W 02/ 4l 07/47689H N O B3 /\X N2 N" N
RZ1 R Fornyf% c) Therein %’3 HI)%
-pyn nyl N1 MeéoN(

H2)3 ' H H;
4-pyridinyl N1-[MeaN(CH2)3] H H;
2-thienyl N1-[MeaN(CH>)3] H 5-Cl;
5-pyrimidinyl N1-[Me2N(CH2)3] H H;
(5-Br)pyridin-2-yi N1-[Me2N(CHz)s] H H;
H N1-[MeNCH2CH(OH)CH;] H H;
Me N1-{MeaNCH,CH(OH)CH;] 5-Cl  H;
Me N1-[Me,NCHL.CH(OH)CHS] H H;
Me N1-[MezN(CH2)3] H H;
Me N1-[MesN(CHa)s] H 5-Cl;
Et N1-[MeaN(CH2)3) H H;
Ph N1-[MezN(CHz)s] H H;
£t N1-[MeaN(CH3)3) r 5-Cl;
H N1-[MeoN(CH2J3] H 5-Cl;
Ph N1-[MeaN(CHo)3] H 5-ClI;
H N1-[Me,N(CHz)a] H 4-Cl;
~propyl N1-[MeN(CHa)s) H 5-Cl;
Et N1-[MeN(CHa2)3] H 5-Me;
HO(CHL), N1-[MeaN(CH2)3] H H;
2-MePh N1-[Meo,N(CH)3] H H;
3-BrPh N1-[Me>N(CH2)3] H H;
H N1-Me2N(CHz)s] H H;
Me ‘ N2-[Me,N(CH2)3] H H;
MeoN(CHa)s N1-3-pyridinyl H H:
3-benzo[b]thienyl N1-[MezN(CHz)3] H H;
3-Ph-Ph N1-[MeaN(CHy)5] H H;
2,5-diMe-pyridin-3-y! N1-[MezN(CHz)3] H H;
6-OMe-naphth-2-yl N1-[MeaN(CH3)3] H H;
5-OH-naphth-2-yl N1-[MeaN(CH2)3] H H;
6-quinolinyl N1-[Me2N(CH>)3] H H;
1-naphthyl~-CH, N1-[MeN(CH2)3] H H;
2-quinolinyl-CH, N1-[MesN(CH2)3] H H;
3-pyridinyl N1-[(4-morpholinyl)(C H H;
Et N1-[(4-morpholinyl)(CH> H 5-Cl;
2-naphthyl N1-[(4-morpholinyl)(CH; H H;
2,6-diCl-Ph-CH, N1-[Me;N(CH2)3] H H;
3-(thien-3-yl)-Ph N1-[MeaN(CH2)3] H H;
5-Cl-benzo[blthien-3-yl- N1-[MeaN(CH>)3] H H;

CH,
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and R5 are dependently selected fromthe group consisting of: X R R2 R3 R4
RS GCR5 3-pyridinyl N1-[ Me2N(CH2)3] H H 2-naphthyl; CR 3-pyridinyl

N1-[ Me2N(CH2)a] H 5-CA CH3; N H2C=CHCH2 N1-[ Me2N(CH2)3] H H -- , g 8gHJuN 2005
N1-[ Me2N(CH2)3] HH--- a N Me2N(CH2)a N1-[ Me2N(CH2)3] H H - and

phar maceutygabldigaccept abl e salts thereof. 5 20. A phar ngegwol G @so
conposition conprising a conpound of claiml1l and a pharnmaceutically
acceptable carrier. 21. A pharnmaceutical conposition made by m xing a
compound of eaim 1l and a phaNmEMOHR| |y accept abl e idarri 6¢Cl; 10 22. A

met hod for pypgparing a phar rracwtﬂ p_gg,rrggﬁmﬁc% conpriysi ngsrgxi ng  a

conpound of glaim 1 and a phar u acceptable carrie 15 140 0 8
JUN 2005 Zﬁ ®Use of a compoun ggﬁ in the manuf'gcturé%l
24. The

medi canent fMe treating or arrelNHr(%rM%@lpéfaZiméé/@ (Gedilatidd di §tﬁ|der
use of clai g3 wherein the di dI-@demdrghateg)@ted;]by selicti ve-Giphi bition of

a kinase selggted fromthe gro ei n ki nas and

gl ycogen sy %ase ki nase- 3. 25lNDI O@'I—Eb'l—jij\/l?f{l Cﬂqlgl vvheﬁjel n gh(% ki nase is
sel ected fr(r;M\et he group consi é\“ ei n ki nase d"a p dtlei n ki nase C
(3-11, proteEh kinase Cy and l\ljl—[}\/lﬁnglé(ﬁHs)y]nt hase ki naseH3P. 3€Mshe use of
cl ai E1 23 whepei n the di sordﬁr INS|-[iriC AL ) mmy:H;le i nhi byt En5q;f| at | egst
two ki nases t he protein kipase C an

gl ycogen syn@% E@&E%ﬁbgﬂi@ w11!£§;%@@ifj pgl %26 Wthlel n t | east two

ki nases sel e&f'@a@"Wom t he gr ou of protein i nasg C a, protein
ki nase C R-12-paphtbylei n ki nase ©!1yl( 1-@nmolgilmd)§@él)3]synt hasté ki nbise- 3R

2-naphthyl N1-[(HOCH>CH2)MeN(CH>)3] H H;
2-naphthyl N1-[{(4-Me-piperazin-1-yl-(CHz);] H H;
Et N1-[MeoN(CH2)3] H 6-Cl;
2-naphthyl N1-[HO(CH>)4] H H;
3-benzofb]thienyl N1-[HO(CH>)4] H H;
3-benzo[blthieny! N1-[MeaN{CH2)4] H H;
3-pyridinyl N1-[HO(CH3)a] H H;
Et N1-[MezN(CHa)3] H 7-Cl,
2-naphthy! N1-{MeaN(CHl2)4] H H:
Et N1-[MeaN(CH2)3] H 5-CN;
3-benzo[b]thienyl N1-[HO{(CH>),] H H;
2-naphthyl N1-[HO(CHz)2] H H;
2-naphthyl N1-[Me2N(CH,),] - H H;
2-pyridinyl N1-[HO(CHz)3) H H;
3-benzo[b]thienyl N1-[MeaN(CHz),] H  H;
3-benzo[b]thienyl H H H;
4-isoquinolinyl N1-[HO(CH>)3] H H;
3-pyridiny! N1 [HO(CHZ)ZO(CHZ)Z] H H;
3-quinolinyl HO(CHoy)al H H;
3-benzo[b]thieny! N1 [HZN(CHz)a] H H;
3-pyridinyl N1-[HaN(CH2)3] H H;
3-pyridinyi N1-[HO(CH,).] H H;
3-pyridinyl N1-[HO(CH,)4] . H H;
3-pyridinyl N1-[OHC(CH,)] H H;
3-pyridinyl N1-[HO2C(CH.),] H H;
3-pyridinyl N1-[(HOCH,CHz)MeN(CH,)3] H H;
3-pyridinyl N1-[BocNH(CH3)3] H H;
3-benzo[b]thienyl N1-[MeO>C(CH>);] H H;
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28. The use of claim 23 wherein the conpound of claiml is in an amount of
from about 0.001 nyi kg/ day to about 300 ng/kg/day. 29. The use of claim 23
wherein the kinase nmedi ated disorder is selected from the group c@risigN 1000
of cardi ovascul ar di seases, di abetes, diabetes- associated disorders,

i nfl ammat qgy (dicggases, i munol ogi cal disorders, dernmat glcagiseal7esh sorders,
ont ol ogi cal disorders and CNS di sorders. 30. The use of claim29 wherein
cardi ovascul ar di seases are selected fromthe group consisting of acute
stroke, hear3-pladihyre, cardi ovasicfled(Gtegdhem a, throndesi s, H;

at her oscl er ogi; gndﬁ ipertension, Hest enosi s, retinopathy 9f ppematurity and
age-rel at ed ul.ar, degenerati The use of clai rein di abetes
is selected ?l%éﬂ'ﬁq if¥e group congﬂsﬁ HS)F*] insulin deperﬁent i abet es and
Type Il non-3-wyidiny dependent MN2ab@E42)afrel i tus. 32. The usH: of claim 29
wherei n di a%gphmgsom ated di sras,sl( @H@z]sel ected from theHgroup
consisting of | ucose i abetic retijpopat Y,
proliferative H?‘ﬂb%'ﬁg?ﬂ reti r%oql\&{;el n ]gl usi on, naculllilar edéens,

car di onyopat®F: nephr opat hy and neur opat hy 33. The use of claim 29 wherein
i nfl ammat or yMéi seases are sel e®Zei@(Chd he gr oup condilsti ng-Gf vascul ar
permnmeabi lit mat.oi ritrs an

ost eoart hri t?réd &FJTaGe%t'%aﬁ%%mgﬁa tﬁ'ﬁ'@rﬁ%fe of cI ai m 29 wherein

i mrunol ogi cal disorders are selected fromthe group consisting of transplant
tissue rejection,_ H V-1 and PKC nodul ated i mrunol ogical disorders. 35. The

use of clai M®9 M@r‘"éWPQi’é‘PrPétC@”Bgl‘Hﬁ?rem @@r@@?&ouaﬂéf Eemaiadd is #om t he

group consi sting B RYAlIsBRIcRd MéthForeak @d bal dness. 36. The use of claim
29 wherein oncol ogi cal disorders are sel ect ed fromthe group consisting of
cancer or tunor growh, proliferative afr\r}gl opat hy, and angi ogenesis. 37. The
use of claim 29 wherein central st di sorders are selected from
t he group consisting of chronic pal at hic pain, epilepsy, chronic
neur odegener ati ve conditions, denenti\a, Al/zheinmer's di sease, nood

di sorders, schizophrenia, manic depr and nel raunaglc cognitive
4
nde ;JJ
N
L

Formula (Ib)
5 wherein Y, Z, R', R?, R* and R* are dependently selected from the group

consisting of:

Y ya R R? R’ R*
H,H 0 2-thienyl N1-[MeN(CHy)3] H H;
o} HH  2-thienyl N1-[MeaN(CHa)s] H H;
and, _

@) H.H 3-pyridinyl N1-[MeaN(CHz)s] H H;

and pharmaceutically acceptable salts thereof.

19.  The compound of claim 1 wherein the compound of Formula (I) is a

10 compound selected from Formula (Ic):
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decline and ischem a-rel ated di seases (as a result of head trauma or
transient ischemc stroke). 38. The use of a conpound of claim1l in the
manuf acture of a nedicanent for treating or aneliorating a kinase trédjyat)ed
di sorder, and as an adjunct to chenotherapy and radiation therapy. 39. The
use of claiyyRAcherein the nedicanment is in the form of sgrghayspmceuti cal
conposition containing a conpound of clairml in conbination with a
pharmaceutical acceptable carrier. 40. The use of claim 39 wherein the
pharmaceutical conposition of claim20 it fromabout 0.001 ng/kg/day to
about 300 ng/kg/day. 41. Use of 3 Formula (I): H NZR3 RZ N
R Formula (I) wherein R and ently sel ected fromthe group
consi sting of: hydrogen, CZ_yal kenyl ,

CZ_oal kynyl {,,vherein aikyl, alkenyl i one
with one to two substituents
consi sting of -0-(Cr%)al
-0 (C -a)al kyl-O(C, _a)alk (C\\a) al ky

-O(C -a)alkyl-NH(C, _a)%s O(}(( 8) aNk 3fal kyl] 2,
-O(C _a)alkvl-S-(C -3)alk -a)al kyI “SE2- (C_3)a| kyl

-0 (C, _s)aikyl - SO2- NH2, -O(C g)%l kyl - 2 NHY(C, _a)al kyl, .
-0 (G -a)al kyl - sQ2- N[(C _a)alkyl]2}, -0- C( )H, -OC(O-(C, - a)al kyl ,

S0-C(O-NH2, -OC(O-NH(C -3)alkyR' -0 C(O-N(C -a)al kyi]2,
-0 (G -a)al kyl -C(O H, O(G a)alkyl;:ogﬁg})a QCC; _a)alkyl, -O(C, .a)aikyl - CO2i

20 (C -a)alk 0O - NH2,
o (C . g} a ?3 3’| %?(b%( NHeR 3) a|a|”%|"‘% élf‘“&“(’%r‘dérl "éﬂ??y%teé{ mmﬁ%@{% al kyl ] 2;
-C(0) H, -"(Orofdisting) sl kyl - CO2H,

X R' R R - R R5
C-R® 3-pyridinyl N1-[MezN(CH2)3] t n 2-naphthyt;
C-R°  3-pyridinyl M1-[MeaN(CHz)3] H - 5-Cl CHj3.

N H,C=CHCHs> N1-[MeaN(CHaz)a} H H —

N H N1-[MezN(CHz)5} H H S

©and,
N .MezN(CHz)3 N1- [M 7N(Cf‘|'))d] H H -

and pharmaceutically acceptable salts thereof.

3 20. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

21. A pharmaceutical composition made by mixing a compound of claim 1
and a pharmaceutically acceptable carrier.
10
22. A method for preparing a pharmaceutical composition comprisirg mixing

a compound of claim 1 and a pharmaceutically acceptable carrier.
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-C(O-0(C _g)alkyi, -C(O-NH, -C(hNH)-!'vIH2, -C(O-NH(C, _a)aikyi, C(O
N (C -e)al kyL2, -SH, -S-(C -a)alkyl, -S(C,-a)aiky!-S-(C, -8)aikyi,
-S-(G-a)alkyl-0-(C,-a)al! yl, -S-(C, -a)al kyl-O(C, -s)al kyl - OH, 08 JUN 2005
-S-(C _a)alkyi-O(C -8)al ky!-NH2, -S-(C, _a)al kyl-0O
(C _a)al kyl-NH(C, _3)al kyl, -S-(C _e)alkyl-O(C -s)alkykN (C, -a')alkyl]2,
-S-(C, _e)ai kvl -NH (C, _e)al kyI S2-(C, _3)al kvl, -S02-NH2,
-S2-NH(C, -a)ai kyl, -S0 N[(C _a)alky!] ,amino (substituted with two
substituents i ndependent I y sel ect ed fromthe cr oup consi sting of hydrogen,
C, _3al kyl ke I
(C -a)al ky‘lﬁZo%S 9?/ 2-49%A Found @/1 Ar Sﬁ}F“}% a““{’-’é’fad%q FATRENERr (E2ting 4 Ky |
-(C, -8)al kyl -N (@13”& @F%Vﬁ]aé(mas% wmedig - (C, _a)alkyl, -G O-(C, _a)al kyI
-C(0)-0(C 8)a|k1)1/ -NH, , C(O) NH-(C 3)al k C(O) NL(C, _8)al kyl]2,
-S2- (C, -3)&tkylT ﬁlﬁ@OIﬁIHEImQSMLeN{HQ @E&)S@Fd@yis]rzedlatﬁfg:bmdwth inhahiyipn and
2ryl (C, -s)al kyl Qﬁ/at'ﬂenmerselaqctyd fiom thpgioopadisystisgbs piotam kidawi € And one to t hree
substituent s i ndgpendenthassd&imasd-2d from the group consisting of hal ogen,
C, _3al kyl, C,.Sai koxv, am no (substituted with two substituents selected
fromthe grosip comRsisstofoRiMR4RtdiaQeR k2 5;selaakd Yoy, the yrnp, hal o,

jLal o), _a(C, _a)aldnsil; m% ﬂ“;.‘?rbf%)n k4§£s€c é);ﬁ‘bﬁé%masgwﬁ X Yrotd HrAXYCS:  3) al k, |

and nitro)), cyano, 9{ nitro, oxo, heterocyclyl, aryl and
het er oar vl (wherel erocyc? , aryI and heteroaryl are optlonally

substituted one 14 thre t| tyents i dependent |y
sel ected f ro%l‘\rnl t EE 'T‘S&?% @Bﬂgﬁg‘ﬂ'\ Qng‘f Or%éfs deatﬁdg e]b QE
(substituted wit#! %Wﬁgﬁc’fﬂ% EOHH FOSt R Fﬁ?b “IBBFsi sting of

hydrogen and Cl.2lKipRyn S¥NRADKINARId,  (hal 0) 1_ 3(q _8)alky!, (halo),-3(C
_0Oal koxy, hydrox hvdr oxy(Ci _a)al kyl and nitro)), C(O-(C, a) al kyl,
-C(0)-aryl : 27.¢( thlS(e@f clajra 2Ryt hereicptdyasOvey kihases se(l}o@d.ﬁ}\prppl(ecgroym kyI
-C(O-NHa, (I, -&mekting 6Groa)rakikade]Zq, prOCRr Kidyse L) Ik ptotein kis@ee @ryyl | aryI and
het er oaryl {V\her;ﬁidrgladojgbn amthaBekiphe0p/| are optionally substituted with one
to three substituents independently selected fromthe group consisting of

Cl_3al kyl, &3 8atkemélof cfaim 28l wHeYdRY the cgnnﬁaiogddk&)él/a’im'l% QD & am&d'or (C _a) al ky!,
out

CO2H, O-0fl - ' hoh ! -C(O-NH(C . [ : <yl ,
(0N (C(o )y al P20 g0 GRSyt 55 1 e,

29. The use of claim 23 wherein the kinase mediated disorder is selected from
the group consisting of cardiovascular diseases, diabetes, diabetes-
associated disorders, inflammatory diseases, immunological disorders,
dermatological disorders, oncological disorders and CNS disorders.

30. The use of claim 29 wherein cardiovascular diseases are selected from the
group consisting of acute stroke, heart failure, cardiovascular ischemia,
thrombosis, atherosclerosis, hypertension, restenosis, retinopathy of
prematurity and age-related macular degeneration.

31 The use of claim 29 wherein diabetes 1s selected from the group consisting
of insulin dependent diabetes and Type II non-insulin dependent diabetes
mellitus.

32. The use of claim 29 wherein diabetes-associated disorders are selected from

the group consisting of impaired glucose tolerance, diabetic retinopathy,
proliferative retinopathy, retinal vein occlusion, macular edema,
cardiomyopathy, nephropathy and neuropathy.

33.  The use of claim 29 wherein inflammatory diseases are selected from the

group consisting of vascular permeability, inflammation, asthma,
rheumatoid arthritis and osteoarthritis.
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-SO?-NH-(C1_8)alkyl, -S2-N[(C -g)aikyl]2, amno (substituted with na'o
substituents independently selected fromthe group consisting of hydrogen,
Cl_Bal kyl, Cz-aal kenyl, C2 aal kynyl, -(C, _a)aikyl-NH2, -C(0)- (C 9)(;3&; YN 2005

-C(O-0(C1 8)alkyl, -C(O-NH, -C((D)-NH(C1_8)alkyl, -C(O -

_e)alkyl]l2, --S0, - (Cl a)al ky!, -SO -NH2, -SO2-NH (C, _8)al kyl,
-SO7-N[ (G _a)al!;yl]2 and C(NH)-NHZ), am no- (G -8)al kyl - (Wnerei namno is
substituted with two substi t uent s i ndependent I y sel ect ed fromthe group
consi sting hydr ogen, aIk | keny

“CL- 8) al Ry Fnts T BEOF et 2R Ii“mm ey §%§f§?ﬂ§ Ré ¥ gy

- C(O) - NH- (T, _8) afRyp cors eg ONfreneplag %%Skmeztlon glrﬂfgﬂ atedsoz NH2,
- SOz- NH-(C, _e) al teypunolagrgal gjsptdersa) aj kyl ], and (NH)-NH..) cw 3r.o: hal o,
(halo),-3(C -e)ai kyl-, (halo)1-3(C, -a)al ko cy-, hydrox
hydr oxy(C, _y¥.al kVhe usaiof elgim 3P yhereig ®m@90éﬂg’(§ﬂll diapyders aﬁ@ﬁféfrqmirfwméhﬁd

- (C, _8) ai ky! - het goomcyis)stinXof psosiebiedtaedoss modrbaldeesgr oup consi sting of N and
CR5; R3 and R4 are independently selected fromthe group consisting of
hydr ogen, 3614 0TI WNf 2R0h 29 Ghebrd kidologied]l disbiden ke seleltedatdey thel |
Cl- sal kOXy, - C&;(SQ}III Ghcaka’ dehmor(deBith, @i@rat@e(agé opxdbkild, -C(O-N
H, - -NHI r%(é.% “p)alkvl, -C(O- KI[(C,_3)aI y'1)2, -SH,
-S—(Cl 3)a|ky| (Cl- 8)a|ky| - SC2- NH3, SO2-NH(C, -, e)al kyl,
-S02- N[ (CL. 3 ai k JL?S ?‘?’aﬂg 2?%?&1’1 Eéﬁttlgfjne%&g %&’t\@m d?#pfu &r‘é@&&&@ _8al kvl |

i ndependent y selected 11 dsindl up ¢
C2_b5al kenyl - IW IOp § f(PF\I r)zg

~O-0(CL_ S) ai m I&Emi éll fme s disease, mood

-C(O-N (Cl_e)al %‘?‘i’f)i?s SCh E@EL S longnd DROrAUTRRS. RIGE a) al kyl
- SOZ- N[ ( G, - e) ai k§Ac]ine aphjisch eetlm atﬁﬁtérfeasaﬁﬁ%r%éi ogheaddrauma QRHERYEFH ani no i s
substituted wt hlsf}v%mc S tuent's i ndependent |y sel ected fromthe group
consi sting of hydrogen, C1l.8alkyl, CZ ,aal kenvl, C2_eal kynvl,

- (C1_8) al kyB8 NH=The @¢Qf 2 c@npo@d <, claym)lah Ity mar@(t@)tuﬂ‘q}qﬁa me@(o@)nent for
H (Cl_8)all:yi, u@{i@pohhin¢lGiradng akikgdendiatdd djor&O2ar{dCls @)adjungl to - SO02- NH2,
-S02- N-1i - ( Cl- 3) atHeytiotherfpPanlrddTdtiod)tadrgpyyi } 2 and - C(NH) - NH2) . cyano, hal o,
(halo)1.3(01_3)al hyl-, (halo)i_3(C -3)ai koxv-, hydroxv,
hydrexy(C, _8) al kyhe usediftlafn 28K Herein (Helmed)@lned is &k e fofdebes oaryl and - (C
1. 3) a) kyl - het er ogfathaceutical composition containing a compound of claim 1 in

combination with a pharmaceutical acceptable carrier.

40.  The use of claim 39 wherein the pharmaceutical composition of claim 20 is
from about 0.001 mg/kg/day to about 300 mg/kg/day.

41. Use of a compound of Formula (I):
H
N z
Vg R
)W
N
e
R?
Formula ()
wherein

R! and R? are independently selected from the group consisting of:
hydrogen,
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Y and Z are independently selected fromthe group consisting of 0, S, (H OH)
and (H,H; with the proviso that one of Y and Zis 0O and the other is

sel ected fromthe group consisting of 0, S, (H OH and (H H; and, 0H J$N 2005
selected fromthe group consisting of: hydrogen, hal ogen, C, _5al ky :

_8al kenyl, C2_8al kynyl {wherein al kyl, aIkenyI and al kynyl are optionally
substit ut ed with one to two substituents’ independently selected fromthe
group consi s{?zmg'kafﬁ Candlkeny s@:bzsad"f\/ﬂmémf‘lefwntaik\tl\;@{befsyjtasmjla'kwm gie sel ected

fromthe group ¢ nS| and ano, hal o, hydroxy,
nitro, oxo, aryf? Eﬁa %%“E%rgér‘} N}J" Og\‘eytlo [‘é(ﬁtf“hgtﬂtBrB 'Wje? 'b'iyr?eéf”rcﬁ and

het eroaryl are fephitenaldup @m@g&,h@ @te@j (Ol § Iafkypn@ syl:pst i t uents

i ndependent|y selected from consi sting 1-3al kyl , C1_8al koxy,

anmino (substi t utt-w) %'Hy‘t%cs@ﬁ@ft/'l t@éﬁ’ﬂs byl @Eltzeﬂ){@edﬁ'kﬂd@ CB-SMN'QOOS
the group consigfima, Q§y|hy[pljoagg[ay|ﬁnd3%1 ga@,u(g thé #,o_ hal o, hydroxy and

nitro}; .and phar rraceutl ca ZC acceptabl'e’safts in the manufacture of
a medi canent f-6r( throé%lfylﬁ?gp:o 1&0@“10@{@@81@{)/!6&@@?\&@ sel ect ed fromthe

group consisti| k asso r g| cal
di sorders, onco gg ﬁ%‘%ébr derd? gh}dyl g) &lf aal(?a(ﬁ’gr%%ﬁgﬁ@;a Ri sorders. 42.
The use of cl ai-4@- @ﬂ.O)MneOeG?(D)d(ICB,l@&mQ& B0} awdmmgnidH§cag gikgel ected from

th ti | t ol bet t t hy,
brol {1 or ot ve. r ot E RS al hy rel ey el RHEaP T o C b o (Gt

car di or nyopat hy(?I Qe 8d“ersaé(‘k}¥t a@dcq Z%R{‘?cr?% Hé@ )Il'h use of claim4l wherein

der mat ol ogi cal are 'sel gro consi sting of
psori asis, hair-O-gss)akd dal) {NfézssO -4 5)=Tye Cus g hof-((€1. aaea‘hyl41 wher ei n

Cumor gr owt h. - b P BTUE TG SR H: A a Bgeneahe: 28 - The uge of

claim 4l wherei- @\@p@t (rcala,aqejfvms) Sy e(n(nm S{O}qu@v&n\ﬁ{ g@J seked fromthe
group consistin chroni c pain, neuropat epsy, .chronic

neur odegener at i &éO&B’HdMB 12082, -gehentas) 3Alyhh%| Ereﬁ)ag Vdgs(gasﬂ%a"‘"'rmod di sor ders,
schi zophreni a, _maQ, §)AERLESLMANS EUsQkyasu®t i)eikycoeni tive decline and

-S-(C1g)alkyl-0-(Cyg)alkyl-NHz, -S-(Cy.g)alkyl-O-(C.g)alkyl-NH-(Cy_g)alikyi,
-S-(Cqg)atkyl-0O-(Cye)alkyl-N[(Cq.5)alkyllz, -5-{C1.g)altkyl-NH-(C5)alky],

| -S0-(Cyg)alkyl, ~SO2-NHz, ~-SO2-NH-(C.a)alkyl, ~-SO2-NI(C1.¢)alkvl]s, amino
{substituted with two substituehts indepenaently selected from the group
censisting of hydregen, Cqaalkyl, Cagatkenyl, Cogalkvnyl, -(Cqgjalkyl-OH,
-(Cig)alkyl-O-(Cq.)alkyl, -(Cqa)alkyl-NHa, ~(Cag)alkyl-NH-(C.g)alkyl,
-{Crg)alkyl-N[(C1.g)atkyl]a, ~(Cre)alkyl-S-(Cg)alkyl, -C(O)-(Cq.g)aliyl,
-C(0)-0-(Cqg)alkyl, -C(O)-NH,, -C(O)-NH-{Cq.3)alkyl, -C{O)-N[(C+.3)alkyl],
-502-(Crs)atkyl, -SC2-NHa, =SO2-NH-(Cr.elalkvt, -SO2-N[(C1.s)alkyl],
-C(N)-NH-, aryi and aryl(C4.g)alkyl {wherein arvi is optionally substituted with
cne to three substituents independently selected from the group consisting .
of halogen, Cq.galkyl, Cy.salkoxy, amino {substituted with two substituenis
selected from the group consisting of hydregen and C.salky!}, cvane, hele,
(halo)a(Chg)alkyl, (hato)r.a(Cqg)alkoxy, hydroxy, hydroxy(Czlalky! 2nd

nitro)), cyano, {nalo).3, hydroxy, nitro, cxo, heterocyclyl, aryl and hetercary!

{wherein heterocyclyl, aryl and heteroary! are optionally substituted with one
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to three substituents independently selected from the group consisting of
Cigaliyt, Cqgalkoxy, amino (Substituted with two substituents selected from
the group consisting of hydrogen and C;. galkyl\ cyano, halo,
(halo)13(Cy.s)alkyi, (halo)s.a(Css)alkoxy, hydroxy, hydroxy(Cs. a)alkvl and
nitro}},

-C(O)-(Cg)atkyl, -C(O)-aryl, -C(0O)-0-(Cs.g)alkyl, -C(O)-O-aryl,
-C(O)-NH-(Cq.g)alkyl, - (O) NH-aryl, -C{O)-N[{C+.g)aikyllz, -SO,-(C4_g)alkyl,
-SOz-aryl, '

aryl and heteroaryl {wherein aryl and heteroaryl are optionally substituted with
ona to three substituents independently selected from the group consisting
cf Cigatkyl, Coealkenyl, Cogalkynyl, Cqgalkoxy, -C(O)H, -C{O)-(Cqg)alkyi,
-COzH, -C(0O)-0-{C.g)alkyt, -C{O)-NH,, -C(NH)-NH,, -C(O}-NH-(C1.g)alkyl,

-C{O)-N[{C1.g)alkylla, -SH, -5-(Cya)alkyl, -S02-(C1.s)aikyl, -SO-NH,,
-S0,-NH-(C.a)aikyl, -SCo-N[{Cy.a)alkyl]s, amino {substituted with two
substituents independently selected from the group consisting of hydregen,
- Cagalkyl, Cogalkenyl, Cs.galkynyl, -(Cig)alkyl-NH,, -C(O)-(Cr.g)alikyl,
-C(Q)-O-(Cyg)alkyl, -C{O)-NH,, -C(O)-NH-(C1)alkyl, -C(O)-N[(C1.g)alkyl],,
--SOg-(Cq_a)alkyl,l -SO2-NHj, -S02-NH-(Cy3)alkyl, -SC2-N{(C1g)alkyl]z and
-C(NH)-NH3), amino-(Cy.g)alkyl- {wherein amino is substituted with two
substituents independently selecied from the group consisting of hydrogen,
Cqpalkyl, Cogalkenyl, Cogalkynyl, -(Cyg)alkyi-NH,, -C(O)-{Cy_g)alkyt,
-C(O)-0-(Cyg)alkyl, ~-C(O)-NH;, -C(O)-NH-(C1g)alkyl, -C(O)-N[(C1.g)alkyl]2,
-50,-(Cag)alkyl, -S02-NHj, -S02-NH-(Cqg)alkyl, -SO.-N[(Cr.g)alkyl}, and
SCINFD-MHZY, eyano, halo, (halo)rs(Crg)aikyl-, (halo)i(Cqs)atkoy-,
hydrbxy, hydroxy(Cislalkyl, nitro, aryl, -(Cy5)alkyl-aryt, heteroaryl and

-(Cyg)alkyl-heteroarvi},
¥ is selected from the group consisting of N and CR?;
R? and R* are independently selected from the group consisting of hydrogen,
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Crgalicyl, Cazalkenyl, Cagalkynyl, Cisalkoxy, -C(O)H, -C{O)-(Ci.z)alkyl,
-CO2H, -C(O)-O-(Cag)alkyl, -C(O)-NH,, -C(NH)-NH,, -C{O)-NH-(C4.s)alkyl,
-C(O)-N[(C1-s)alkylls, -SH, -5~(C1.5)alkyl, -S02-(C1.g)alkyl, -SO»-NHa,
~502-NH-(C1g)alkyl, -S02-N[(C1.g)allyl]o, amino (substituted with two
substituents éndepéndenﬂy selected from the group consisting of hydrogen,
Cigalkyl, Cagalkenyl, Cazalkynyl, -(Cy.g)aikyl-NH,, -C(O)-(C1.g)aliyl,
-C(0)-0-(Cn.g)atkyl, -C(O)-NHy, -C(O)-NH-(C 5)alkyl, ~-C(O)-N[{C1.5)alkyil,
-S02-(Cig)alkyl, -SO2-NHz, -SO,-NH-(Cy_g)alkyl, -SO,-N{(Cy.5)alkyi]> and
-C(NH)-NH5}, amino-(Cys)alkyl- {whersin amino is substituted with two
substituents independently selected from the group consisting of hydrogen,
Cisalkyl, Cosalkenyl, Cogalkynyl, -(Cqg)alkyl-NH-, -C{O)-(Cyg)alkyl,
-C{O)-0-(Cq.g)alkyl, -C{Q)-NHo, -C(O)-NH-(Cq.g)alkvi, -C{O)-N[{C1.g)alkyllz,
-S02-{Cy.g)alkyl, -SOz-NHy, -SO2-NH-(Cqg)alkyl, -SOz-N{(Cy.g)alkyi]z and
-C(NH)-NHz}, cyano, halo, (ha'.o)q,.'3(C~,<5)alkyl-, (halo)y-3(Ch.g)atkoxy-,
hydroxy, hydrdxy(C«.-a)aikyl—, nitro, arvl, -(Cig)alkyl-aryl, heteroaryl and
-{Cq.z)alkyl-heteroaryi;

Y énd Z are independently selected from the group consisting of O, S, (H,0H)
and (H,H); with the proviso that one of Y and Zis Q and the otheris

elected from the group consisting of C, S, (H,CH) and {H,H); and,

72

R is selected from the group consisting of:

hvdrogen, halogen,

Csalkyl, Cogalkenyl, Cogalkynyl {whereih aikyl, alkenyl and alkynyl are
optionally substituted with one to two substituents independantly selectad

P

- from the group censisting of amino {substiiuted witii two substituents
selected from the group consisting of hydrogen and Cq.salkyt}, cyano, haio,'
i-xyd-roxy, nitro, oxo, aryl and heteroaryl}, '

arvl and heteroaryi {wherein aryl and hetercaryl are optionally substituted with

one to two substituents independenily selected from the group consisting of

Ci.salkyl, Cqgalkoxy, amino {subsiituted with two substituenis selected from
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42.

43.

44,

43.

the group consisting of hydrogen and C, 3 alkyl), cyano, halo, hydroxy and
nitro};

and pharmaceutically acceptable salts thereof in the manufacture of a
medicament for treating or ameliorating a disorder selected from the group
consisting of diabetes-associated disorders, dermatological disorders,
oncological disorders and central nervous system disorders.

The use of claim 41 wherein diabetes-associated disorders are selected from
the group consisting of impaired glucose tolerance, diabetic retinopathy,
proliferative retinopathy, retinal vein occlusion, macular edema,
cardiomyopathy, nephropathy and neuropathy.

The use of claim 41 wherein dermatological disorders are selected from the
group consisting of psoriasis, hair loss and baldness.

08 JUN 2005

The use of claim 41 wherein oncological disorders are selected from the group

consisting of cancer or tumor growth, proliferative angiopathy, and
angiogenesis.

The use of claim 41 wherein central nervous system disorders are selected

from the group consisting of chronic pain, neuropathic pain, epilepsy, chronic
neurodegenerative conditions, dementia, Alzheimer's disease, mood disorders,

schizophrenia, manic depression and neurotraumatic, cognitive decline and
ischemia-related diseases (as a result of head trauma or transient ischernic
stroke).
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